-ABOUT TECH BULLETIN- 


Tech Bulletin is produced and distributed by technology author and researcher Robert B. 

Cooper five (5) times per year. Tech Bulletin selects a single ‘topic’ for discussion and devotes 

one or more issues to the selected topic such that readers/users may utilise the material for 
z reference and business planning. 
rj In 1993, Tech Bulletin's five issues covered: (9301) Co-Channel television interference solutions, 
By (9302) VHF fringe area reception and antenna practices, (9303) UHF fringe area reception and 
=| antenna practices, (9304) Eliminating man-made noise sources from VHF and UHF reception, 
(9305) Cable TV Basics: Part One. Copies of single issues remain available ($15 each) or the 
entire Tech Bulletin 1993 set of five for $60. 

1994 Tech Bulletins will deal with: (9401) Cable TV Basics: Part Two, (9402) MATV/Master 
=4 Antenna Wiring Techniques, (9403) VHF/UHF Antenna Design Tricks, (9404) C and Ku Band 
=] satellite-to-home systems, and, (9405) Commercial satellite installations. Copies are $15 each, 

$60 for alt of 1994 from: 


Robert B. Cooper, P.O. Box 330, Mangonui, Far North (FAX: 09-406-1083} 


TECH BULLETIN 9401(T)- 
CABLE TELEVISION IN NEW ZEALAND 
(Part Two of Two) 


cable system stands a 50-50 chance of being 


: built initially using either fibre optic or coaxial 


: cable hardware. 


Cable television (CATV } origins date at feast : 


trom pre World War ‘two in both Germany and 
the UK. Pror to the war BBC tested television 


VHF ‘line of sight’ transmission. Where hills 
and distance intervened for direct reception to 
individual receiver focations, the British created 
a system to be known as rediftusion; subs- 
liluling wire (twisted pair af the time: coaxial 
cable was largcly unknown) to provide a 
‘connection’ between a single receiving site and 
multipic TY receivers. The early reditfusion 
systems are only genetically related to today's 
CATV however as vision was senl through one 
sct of twisted pair, sound through another and 
both at 'baschand.’ not at radio frequencies. The 
German's looh a more directly related to CATV 
approach ulihsing a parallel (90 ohm) cable 


Fibre otters the builder 
essentially unlimited bandwidth expansion and 
the opportunity to send information in both 


: directions (i.c., two-way) with greater ease than 
. coaxial cable. However, it does this by being 
extensively and realised the erratic nature of | 


more expensive initially than coaxial cable and 


; by requiring still quite sophisticated ‘transition 


(twinlead} to wire complete buildings and in- 
some instances blocks of buildings for RF : 


distribution of the early TV test transmitter 
programming. Neither system returned at the 
cessation of war time hostihties although 
rediftusion did appear briefty in a lew British 
colonies (Barbados, Hong Kong) in the late 
1940s and early 1950s. We stiil find the word 
redifusion in our lexicon today; New Zealand's 
1962 Capvright Law, in trying to cope with the 


possible development of cable TYV here. relers | 


io the system by that word and legally 
rediffusion still is the descriptive term for cable. 
Cable TV as we have known it trom the 


1950s onward was an American and Canadian ` 


creation, coaxial (first 50 ohm. shortly and 
thereatier 75 ohm) cable originating al a master 
(antenna located) receiving facility called the 
‘headend’ in the trade and radiating outward 
from there to as many homes:tocations as the 


devices’ going into and coming out of each 
home connected to the system. A transition 
device converts the lightwave energy carried in 
tibre optics to standard radio frequency energy 
that allows the TV receiver' VCR or other 
inierfacing equipment to make some sense of 
the fibre delivered data. 

The switch to fibre optics was largely ticd to 
two factors that cntcred the Cable TV indusiry 
during the tate 1980s: 

1) The need for greater bandwidth. 

2) The need for two-way signalling. 

While it might scem unlikely that any rational 
human being could ever make proper use of, or 
have a need for, 100 separate channels of 
television, cable FY in Europe and North 
America passed that levei of simultaneous 
programme delivery several years ago. And 
transmitting 100 channels through a coaxial 
cable network pushes at the outer boundarics of 
a state-of-the-art (analoguc) coaxial network. 
Cable's primary reason for needing morc 
‘spectrum space.” by the way, is movies: 
cinemas delivered into the home ‘on demand! or 
on ‘near demand.’ 


The Cinema Connection 
Cable systems exist to extracti money from 


i customers. They did this initially by merely 


cable could reach with reasonable quality | 


pictures and sound. 
Coaxial cable systems dominated the tech- 


delivering regular terrestrial tclevision to a 
quality and (channel) quantity which the 
individual homeowners could not create with 
rooftop acrials. When in the mid 1970s 
alternate {cable ‘only') programming began to be 


' delivered via satellite, cable operators were 


forced to upgrade the bandwidth (spectrum 


nology until quite recently. Today, a brand new ; capacity} of their systems to accommodate the 


-FECH BUT.LETIN $401/T JANUARY 1994/ Page 3- 


new satcllite delivered services. In regions of the . 
world where broadcasting and satelliite delivery : 
are tar more advanced than in New Zealand, it , 
is the combination of terrestrial channels (offen | 
as many as 25 available) and satellite delivered 
channels (a mind-blowing 200- available in 
both Europe and North America) which pushed 
the 300-channel Limits of traditional coaxial 
cable to the breaking point. 

To extract more money from consumers a 
change in business philosophy was suggested. 
Cabie as an industry decided to invade the turf 
of another group: the video rental stores, Within 
the video store industry, a number of marketing 
trends become self evident. For example, more 
than 35% of video store remal income in any 
measured monih comes from the rental of 
iypically fewer than 10 films. If you cxpand the 
market to 50% of all income, 21 films on 
average inake up that portion of the monthly 
revenue. 

The cable industry created a scenario where 
they might take the top-20 films for anv 
individual month and assign cach movie its own 
channel. Next they created hardware that made 
it possible tor individual homes to ‘sign in’ and 
‘sign out’ from individual movies at will. When | 
they ‘sign in' they pay a movie rental fee, not : 
dissimilar to the video store fec. When they sign | 
out, the charges stop. And it is all handled - 
automatically with microprocessor equipped - 
in-home subscriber order boxes. 

Which brings us to the need tor two-way 
communication capability. Tf cverv subscriber 
home has a microprocessor controlled ‘box’ and 
that box logs in and out their tuning in of © 
specialised movie channels, to properly biil 
(charge) people these boxes must communicate 
their logged data back to the cable company and 
its master computer(s). Farly schemes used the 
telephone line for this purpose; in the dead of 
night the cable company computer called the 
telephone line number of the subscriber and 
interrogated the microprocessor box atop the 
TV receiver. Any logged viewing’ of movies, 
for which there was a charge, went back to the 


cable company where it was added to the 
customer's monthly statement. 

But the telephone connection requires special 
hardware and an association with the telephone 
company. The cable operators realised their 
awn coaxial cable network could accomplish 
ihe same chore if its ‘one-wav' design was 
modified to a ‘two-way’ design. While some 
cable operators retain their telephone linc 
connection for polling of customer ‘boxes’ 
today, many began conversion of their coaxial 
plants to two-way to allow all of the 
communications required to be within the cable 
plant proper. 

Lest you believe this is a relatively minor 
portion of the international cable ‘mentality.’ try 
this number on for size. Of all US homes 
connected today to cable TV (64.7% of all US 
homes or 37,200,000), 37.9% (21,678,000) 
can be ‘computer addressed.’ And that number 
is projected io grow by same 4,006,000 homes 
in 1994 alonc. Ultimately, perhaps by 2000, 
virtually every cable home m America will have 
two-way capability. 

So two-way cable adds the sccond clement to 
the increased bandwidth problem. Whilc the 
cable itself may be two-way capable, spectrum 
specific portions of it must be assigned to each 
direction of ‘message travel; one portion for 
cable-to-home, one portion for home-to-cable 
company. {radilionally. the remon between 5 
and 35 MHz within the sccurc transmission 
spectrum of the coaxial cable network is 
assigned to the ‘return’ (home to cable} link and 
from someplace around 48/55 MHz upwards to 
the limits of the cable electronics (1.¢., 330 
MHz in the case of Paraparaumu's first design: 


-750 Milz in more modern systems) for the 


cable to home portion. 
And then Movies On Demand' hit. 


Cinema Cannection-Two 

By assigning a specific movie to a specific 
channel (for as long as the movie draws 
revenuc} the cable service turns into a shopping 
mall cinema. Individual movies were assigned 
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(well promoted) ‘slart times’ and consumers 
now had the option of staying at home and 
selecting which reven! release picture they 
wished to watch. The costs run in the NZS7 
per film range. Twenty movies - 20 channels. 
And twenty channels x 7 MHz bandwidth per 
channel equaled a new demand for 140 
megahertz of spectrum space. Now the 
available spectrum in the cable systems was 
pushed even more severely. The next platcau 
would send the already bulging cable spectrums 
through the roof. 

A creative cable marketing man decided to 
take just the top frre movics and rather than 
assign them to a single channel each, assign 
cach movie to as many as 8 channels each. ile 
started cach movie at 15 minute intervals so 
viewers who wanted to watch a specific film 
could select their start time without waiting tor a 
half-over movie to finish and recycle. They 
called this ‘Movies On Near Demand’ and il was 
a big hit. Bul if a 2 hour movie requires 8 
channels (i.¢., starting it in 15 minute intervals; 
120 minutes divided by 15 is 8), then five 
movies require 8 channels each ... or 40 
channels. The available spectrum was quickly 
exceeded. 


In Paraparaumu, Kiwi Cable with its limited : 
330 MHz bandwidth decided to take the: 
experiment one siep further. They assigned all 
available cxtra channcls (approximatcly 26) to 
movics. But they scheduled no specific movies. 
Rather they circulated to their approximately 
300 subscribers a list of nearfy 1,000 films they . 
hac available on VIIS tape. And they invited - 
time.” When the order was received, the: 
customer was assigned one of the 26 available : 
‘movie channels,’ a tape placed in a VHS player | 
and the Kiwi Cable computer sent a command | 
io the set-top TV converter at that one specific 
cusiomer's home. ‘That command told the 
customer's converter to unscramble the encoded 
picture and sound. No other cable customer 


MOVIES ON DEMAND 


Cable Co, - 
Loads movie, 
Selects channel 


Customer 
selects 
movie 


Advises channel, 
Unserambles ch. 


MOVIES ON 
"NE AR’ DEMAND 


Customer 

selects movic 
Start time Cable com- 
puter clears 


scrambled ; 


pix on sked 


Cable Co. 
schedules at 
1Stn. delays 


decoders reccived that message, to them, that 
channel remained ‘scrambled’ and unusable. 

Alas, afler 26 homes had ordered a movie, all 
of the available channels were filled. rom a 
cash flaw perspective, 26 homes paying $4 cach 
for a two hour film works out to $52 per hour. 
Could this additional gross revenue possibly pay 
for the massive invesiment in equipment and 
tapes required to provide this service? The 
answer was no, even before the labour required 
to make such a system work was included. 

Kiwi Cable was overwhelmed with the 
response, but reaches too few people to build 
on volume. What it needed to make this a 
profitable service was several hundred homes al] 
ordering movies at the same time. To do this, 
Kiwi Cable needed far more channels (i.e., 
bandwidth). 


Total "Movies On Demand! (amy movie you 
want, at anv time) rather than specific movies 
on ‘near-demand’ is consumer fnendly but 
perhaps technically impractical al this point in 
time. Still, Kiwi Cable shows no outward sign 
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of revising their project in the near term future. 
Rather, they arc making a modest change in the 
Paraparaumu cable plant to increase the 
bandwidth from 330 Milz to 550 Milz. ‘This 
adds 31 new channels tor movics and gives a 
maximum tota] of 57. At the same time thev are 
increasing the number of homes they serve by 
expanding the cable system into new areas 
hoping lo reach 600 subscribers by mid-fall. 
Obviously if 300 homes overloaded 26 channels 
(i.c., created morc orders at peak times than 
there were channels to service the orders), 600 


10,000 homes, for example, might require (by 
extrapolation) 860 movic-on-demand channels 
in the same peak-time periods. This could be a 
no-win (.¢., you never get ahead and perhaps 
never even become profitable) scenario. Kiwi 
Cable's “expenment” (and it is just that) runs 
counter to the direction other (US and 
European} cable operators are headed. There 
could be such a thing as being ‘too consumer 
friendfy’ in this business. 

Meanwhile, back in the US and Europe, the 
"Movies On Near Demand’ portion of cable TV 
has spread like wildfire. Kiwi Cable, here, 
reports the average home is ordering between 5 
and 6 movies per month; this effectively 
doubles the cable company's gross receipts from 
its regular cable income stream. Similar results 
are reported in cities such as San Dicgo where 
homes {ree to select movies (starting at 15 
minute intervals} are doing so on average 4.8 
times per month; cach. 

The new MOND (Movics on Near Demand) 
industry has now expanded into the direct 
satellite broadcasts that now reach some 
4,000,000 US and 20,000,000 European 
homes. By assigning specific satellite 
transponders to movies, slarting movies i 15 
minule offsets, and allowing home satellite dish 
owners to dial up a toll tree number to order the 


home via the satellite link itself. In the new 
460cm dishes in North America, MOND will 
collectively consume more than 50°% of the 
available sateihte programming bandwidth. 


The movie industry likes this: aloi. Never 
totally comfortable wilh the video store 
distribulors ol their product (i... always 
suspicious of the accounting that storce owners 
turn in monthly with their payment cheques), 


: the movic rights owners prefer to deal with the 
homes could have the ability to put a serious : 
dent in 57 channels. A cable system serving | 


cable or satellite business people whom they 
seem to doubt Jess. And the movie people make 
more money this way. Video stores typicaliv 
retain 70% of ihe rental fees on movies they 
handic, arguing they provide all of the 
distribution, warehouse space and must 
physically handle the tapes. The cable and 
satellite companies require oniy a handful of 
tapes per film hile, and the movie companies 
retain close lo 50°%o of the rental fee for each 
film. 

The cable and/or satellite viewer finds the 
services tempting because they can shop and 
selec! from their homes avoiding a special trip 


- or a specific stop at a video store to pick up a 
` film; plus the second trp to return the film. And 
: they never have to worry about rewinding the 


movic of their choice at the start time of their | 


choice, the satellite systems send their 


descrambling authorisations directly into the. 


tape! 


Clearly, if movies are going to drive cable and 
satellite programming to the next consumer 
acceptance level, and typically double the 
revenue of the cable and salellile system 
operators, there must be a downside in this. 

Bandwidth, the original hurdie facing the 
cable operator (as well as the satellite operator), 
is that downside. 


Digital Or Fibre Optics? 

By mid year 1993 there were two possible 
answers to increasing bandwidth. Both had their 
pluses and minuses. It was even possible to 
design a system that used both of this options. 
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libre optic cable, in place of coaxial cable, 
offers greatly increased bandwidths. Individual 
fibres have the technical capacity to equal a 
picce of coaxial cable. Multiple fibres, bundled 
together. can increase the bandwidth ability by 
as many fibres as you care to bundle into a 
common ‘jacket.’ (Yes, vou could also bundle 
coaxial cables and in facl in a few locations twin 
cable systems have been built to provide 
increased coaxial cable capacity.) the downside 
of libre is it costs more to activate a fibre plant 


than a coaxial plant (today). largely because ot : 
the fibre to RF transition devices required at ; 


each home. 


There is one more downside: ` 


running fibre dircetty into the home stil: 
presents several serious problems so most fibre : 


systems take the fibre to the street just outside | | 


of the home, convert there from light waves to : 


RF, and then go the last 30 or so metres inte 
the home in coaxial cable. 

Digital compression of video is the second 
alternative. As readers of CID (Coop's 
Technology Digest) for our August 1993 issue 
undersland, world-wide the present day system 
of transmitting television programming using an 
‘analogue’ system is in its final decade. More 


than 502%% of all new IV receivers and VCRs ' 


will by 2000 be in digital video form, and in ; Single 7 MHz wide TV channel spectrum. 


mosi regions of the world the TV broadcasting 
networks will have begun transmitting 
stmultancous digital format television services 


parallel to the old fashioned analogue format : 
service. And by 2010, even the most backward : 


countries of the world will have abandoned . : f 
, total then of 520 movies! Now take their newer 


analoguc TY’. 


everything. One of the reasons why digital is . 
replacing analogue is thai digital is far morc : 
specirum eflictent. It takes a 7 MiIz wide ; 


‘channel’ today to transmit a 
programme. With digital format, that same 7 
MHz ‘channel’ will easily handle 4 totally 
separate TY programmes as a minimum; as 
many as 20 scparate TV programmes when 
ccriain adjustments are made in the original 
to-be-transmitted product. 


television : 


-KIWI CABLE TODAY- 


channel cquivalents 
Reverse bandwidth: 30 MHz. 4+ charmels 
Delivery: Analogue 7 MHz. per channel 
Maximum MOD Customers: 26 at a time 


-PHASE TWO / KIWI CABLE- 
Forward bandwidth: 500 MHz, 7} analogue 
channel equivalents 
Roverse bandwidth: 39 MHz, 4+ channets 
Delivery: Analogue 7 MHz per channel 
Maximum MOD Customer: 57 at a time 


-PHASE THREE / KIWI CABLE- 

Forward Bandwidth: 500 MHz. 7} analogue 
channel equivalents / 1140 digital channel 
equivalents 


digital channel equivalents 
Delivery: Optional analogue or digital 
Maximum MOD customers: 11004 at a time 


E turns out that movies are easily ‘adjusted’ 
such that 20 separate movies will fil into a 


Now lels relook at Kiwi Cable's situation. 
With 26 present day (7 Milz wide) analogue 
channels, they can send 26 movics at onc time. 
If they make the conversion to digital, each of 
these 26 (7 Milz wide) ‘channels’ becomes 
capable of transmitting 20 separate movics, a 


What this has to do with cable TV service is ' 350 MEIz bandwidth plant rebuild which 


provides them with 57 (7 MHz wide) analogue 
channels for movies. Thats 37 channels times 
20 movies each or 1140 separate movies all 
hemg transmitied simultancousiy. Thus with 
550 MHz bandwidth, Kiwt Cable is prepared to 
service between 13,000 and 15,000 separate 
homes and provide cach one with a rcasonable 
opportunity to have ‘any movie ut any time’ they 
wish; for a fee. 
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But in a city as large as Christchurch, 
Wellington, or Auckland, a business built 
around ‘anv movie at anv time’ becomes very 
cumbersome when your cable plant reaches 
100,600-pius homes. It the Paraparaumu | 
experience to date is meaningful, a system with | 
100,000 subscribing homes could require as | 
many as 9,000 separate programming channels | 
to satisfy peak hour demands on a Friday or : 
Sulurday night. And the logistics of having tape - 
playback machines, not to speak of a film: 
ibrary of sufficient size to back up 9,000 tape | 
playback machines, is Inehiening. 

This suggesis io many im the cable industry ; 
that MOD is a concept not to be realised except | 
in relatively small communities for the | 
foresceable future. MOND, the almost-as-200d | 
alternative is the direction the rest of the world | 
is headed, | 


It is worth a short paragraph io note thai the | 


very idea of thousands of VHS plavback | 
machines and the physically cxpansive library of 
VHS tapes required for this service ts somewhat 
dated. Today, if vou begin a such a service (as 
Kiwi Cable has done), this is the only option 
vou have. However, within three vears (or less) 
the VIIS players will be replaced with CD-I 
(video on CT) disc) packages and the bulky 
VHS tapes will replace with carousel loading, 
computer controlled disc storage facilities; ‘any 
dise to any player at anv time.’ The present day 
Kiwi Cable ‘1,000 tape library,’ occupying a j 
floor to ceiling wall some 7 metres in length, | 
will shnink to a pair of 500 disc CD-I carousel | 
loading mechanisms that will occupy tess than a , 
meire of wall space. And best of all, the discs 
will be ordered up on a computer keyboard that : 
simultaneously selects and assigns a vacant TY : 
programming channel to ihe specific disc while | 
automaticaily transmitting a  descrambling ! 
message to the consumer's specific set top | 
decoder. The movie will literally start without : 
being touched by human hands. Even the billing : 


smgle software programme that supports the 
systcin. 


The Subscriber Interface 

None of these technology wonders will 
amount to very much unless the subscriber ts 
comfortable with the system. To accomplish 
this, the cable systern must deliver a product at 
a price which the consumer considers ‘friendly.’ 
And, the cable system must satisfy the 
consumer's order with a minimum of effort on 
the part of the consumer. 

All of this leads us to the interface between 
the consumer's (analogue style for the 
immediate future) television sel and the cable 
company. Modern day television sects have 
varving degrees of channel capability. In the 
US, ‘cable ready’ TV sets have tuners built in 
which are capable of scrolling through as many 


` as 181 scparate (analogue) TV channels. Very 


few of the TV sets delivered to New Zealand 
for disiribution go much beyond 30 channel 
‘memory’ tuning. The cable industry sorted out 
this problem more than two decades ago by 
providing, typically at their expense or for a 
nominal small ({(NZ$5 per month) fee per 
month, a sct top cable ‘converter.’ The word 
converter was originally used to mean a box 
that had a wider frequency range channel 
selector (i.c.. tuner) than the average TV set. 
‘The cable comes into the home and plugs into 
the cable converter. The cable converter outputs 
to the TV set on a standard TV channel; such 
as Kiwi channel 2 or 3. The cable subscriber 
(using a remote control supplied with the cable 
converter) changes or selects channels through 
the cable converter. The TV sct, for as long as 
it is plugged into the cable via the cable 
converter, never moves off of the channel thal 
matches the output of the cable converter. 
When cable began transmiliing a wider range 
of channels which included some channels that 
the cable viewers were offered as ‘optional 
extras,’ the cable companies routinely scrambled 


record will be aulomatically recorded in the 


; (encrypted) the optional-pay channels. This 
| created a new demand for the set top cable 
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DEVELOPMENT OF SET TOP ‘CONVERTERS/TRANSLATORS 


‘Tuned ‘mid-band' only 
(108-174 MHz); added 
~ Il new channels - - 


When cable went to 20+ 
channels (1970-1974) 


Tuned 54-450 MHz; 66 
channels; electronic ad- 
dressing added 


Individual descramblers re- 
4 [spond te address/descram- 
ble instructions 


converter. Now it had iv receive and convert 


‘funed 54-270 MHz: 36 
` channels total: some 
clementary descramble 


introduction of multiple 
satellite proerammes('76i } 


Tuned 54-550 MHz: 82 
channels; view logging - 
_ added for billing . 


Individual units log 


l premium viewing; ‘durnp’ 
“| to cable billing computer 


channels thai were outside the TV set's tuning , 


ability to a common output channel, and, it also 
had te descramble selected channels. At first the 
decrambling was done exterior to the cable 
converter; then it was built mto the cable 
converler and the box became (a) a cable 
converter, and, (b} a cable descrambler. 

Then there appeared MOND where indi- 
vidual subscribers were making programming 
decisions which required near-real-time dc- 
coding instructions. Now the descramblers had 
to have an ‘electronic address’ which would 
allow any single decoder to unscramble any 
single channel when it was instructed to do so 
by a command transmitted through the cable 


system. Life was becoming more comphcated ; 


for the sct top box. 


al Kiwi Cable; each subscriber has 
‘addressable set top converter’ and the cable 
opcrator sends commands through the cable 
telling which decoders are authorised to receive 
each of the channels on the sysiem. ‘This 


Tuned 54-330 MHZ; 46 
- channels; hardwire 
— deseramble standard — 


Ability to hand program- 
me deseramblers added 


Will tune 34-750 MI iz, 
add digital’analoguc ` ` 
DA, computer jacks: - 


Will alow MOND. 2-way 
[6] dialogue with cable 
computer, interactive 


becomes ‘amp channel at anv location at any 
time’ technology. 

But, the ‘response loop’ between the cable 
customer and the cable operator was still 
outside of the cable sysiem: i.c., the cable 
customer picked up the telephone, dialled the 
cable company, and through a one on one 
human to human interface made arrangements 
for a specific programme at a specific time. 
This might work out for 300 cable subscribers; 
for 100,000 cable subscribers it is out of the 
question. 


Enter the next generation of cable set top box; 
it had to do everything the last one did plus il 
also required the ability to form the ‘order loop’ 
connecuon. Ideally, fhe customer would take 


i fhe remolie control which he or she possibly 
‘now wore on a chain around their neck and 
‘this is the level of technology currently in use | 


an 


enter the proper scquence et commands teliing 
the set top converter which movie they wished, 
and, at what time. Now the set top box musi 
take this hand held remote command and turn it 
into an order which it automatically transmits to 


` the cable company. 
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Some cable companies in the US accomplish | a} Determine whether the prosramme se- 
this loop through a phonc modem and jack on | Iccted by the cable viewer is in analogue, or, 
the converter box. Once the set top box | digital format. If it is analoguc. it then must 
understands the remote miliated command. il | determine whether the programme is scrambled 
aulomatically dials up the cable company and | or unscrambled. And if scrambled, it must ask 
connects to a microprocessor at the cable office. | the customer "Do you wish it unscrambled?" A 
The microprocessor in the set top box ‘talks’ | "pes" from the customer records a ‘billing 
with the cable company’s master processor and | instruction’ within the ‘translator’ which will at a 
the order is entered. While the cable customer ` iater hour be transmilied back to the cable 
has gone to the kitchen to gct a cold one from ; company master accountng department 
the frig, electronics docs the rest. When the | computer where it will be entered on that 
cable customer returns at the MOND slart time, | customer's billing record. Lf the customer does 
his set top converter has received an instruction | not wish if unscrambled. he reecives no 
through the cable system as 10 which channel to | reception on that channel. I the programme is 
be tuned to and there on the screen the movie | in digital form, the sequence diverts to the 
begins on time; all without human interface at | digital to analogue ‘translator’ portion of the box 
the cable company. after the "Do vou want if?" sequence is 
repeated, 

Kiwi Cabic would love this to be their system | b) If the programme selected is available on a 
today. They fantasise of the day when CD-l | MOND schedule, the customer is asked new 
players and carousel loading mechanisms ! on-screen questions; "what time do you wish 
coupled with a two-way interactive (that word : shiy service?" for example. Through the hand 
had to come out eventually} cable system will held remote the customer ‘communicates’ with 
allow their customers to order a movie Of the ‘translator’ and the translator then 
special programme trom their hand helt: immediately opens up a ‘loop line’ to the cable 
remote, And for that programme to company computer which sets in motion the 
automatically place useif on â approval and scheduling of thal programme to 
computer-selected available channel while the that customer at the appropriate selected time. 
customers ‘intelligent set top converter And the cable company accounting computer 
rechannels itself to the selected channel. Neat, records the ‘event’ so the order appears on the 
clean, automatic. By 1998 or 1999 Kiwi Cable cable customer's next monthly bill. Finally the 
could be at that platcau. But not today. cable company cneeding command computer 

sends an addressed command 10 the set top 

The technology to do all of this exists today. : translator’ telling it that i is OK for it to 
it is, in fact, in use today but on a relatively : descramble a specified channel at a specified 
small scale since the sct top converter (a word ‘time. 
to be superseded by the new to us word | All of this happens without ihe cable 
‘transiator') world is just now gearing up for ; customer being involved after he began the 


mass production of these ‘interactive’ set top | sequence of events with his hand held remote 
boxes. During 1994 approximately 500,000 of | commands. 


| 
these magic new, smart, boxcs will find their ie 
| 
| 
| 
| 


way into the first truly ‘interactive TV homes.’ As you might suspect, the once ‘simple design’ 
: cable converter has become quite a feat of new 

R is important to also realise thal these technology cngincermg. And the price per box 
‘translators’ are very much expanded in purpose | has increased dramatically. Whereas cable 


and function. The latest versions: converters of basic design can still be purchased. 
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in Jactory sealed cartons for under NZ$9U each | 
today, the newest ‘translator’ boxes are closer to | 
NZ$700 each. In simple terms, this means that 
when a new home signs up for cable, the cable 
operator basically trots out $700 in hardware to 
place in the customer's home as he connects up 
the home. That his $700 box is ‘safe’ there, and, | 
that he will realise sufficient income from that 
box to pav for it and the extensive cable plant 
and head end that supports it is a new tevet 
warty for the cable system planner. 


Alt of this can happen with a consumer 
owning a traditional, preseni-day analogue 
format television set. Why? Because the cable 
system decision to transmit some or all of its 
channels in digital format never reaches the ‘1V 
sel withoul first going through a sel top (cable 
provided) transtator. And if the channel’ ` 
programme selected is in digital rather than ; 
analogue formal, the set top 'translator' does the ` 
translation with a D to A (digital to analogue) ` 
converter. Thus the transmission format is 
transparent to the viewer at all times. 


: distances, a 
' interconnecting ‘loop’, almost always provided 


Interactive Television 
A TV viewer with two or three channels of . 
Kiwi television would find much of this, to: 
here. quite incomprehensible. That there could ; 
be another step in the chain is “I'wilight Zone’ 
matenial. 
Late in 1993, the computer industry took - 
olficial notice of what was happening in the | 
cable industry. Cable companies, with very - 
large transmission bandwidths, were now into : 
the two-way loop business. It occurred to 
several people al aboul the same time that a | 
cable system was a perfect tool to allow two or 
more computers to connect in real time. 
From the outset of the computer revolution ; 
technology has been driven by ‘speed; how fast : 
could information be transferred from one - 
terminal fo anothcr? As long as the two: 
computer terminals were located such that a 
piece of hard wire could connect the Iwo : 
directly, the transfer speed was determined : 


: bandwidth 


-FUTURE DEMANDS: TRANSLATORS- 


Frequency selecuion and conversion to a TV-set 
compatible (if) is the basie set-lop wut function: and 
the kast campkeated. Basic ‘boxes’ that continue to 
perform this Ruicbon remain available; largely because 
of Taiwanese manufacturers selling to non-North 
Amenoean cable systems. 

Frequency selection based upon flexible digital 
chumneiiing tany Hequeney at any ume’) followed by 
digital to analogue conversion is the new ‘basic 
function’ of General Instruments‘, Scientific Atlanta 
and other 1994 era boxes. ‘To that add akmost-basic 
mdividuai unit addressabilily Caliowing individual wuts 
lo be tumed on and off, channel by channel, by 
computer addressing), and two-way capable 
cammumeution between a sct-top and the cable 
Lompany COTlpulers. 

Now add imlerikcing to extemal PU disce and hard 
drives. wide bandwidth (several megabyte) interactive 
{real timc} connectem tu dala bases delivered by the 
cable and the abilily to petlonn telephone functtons as 
well; the ‘translator’ of the 90s. 


largcty by the individual computer processing 


' speeds. 


When compulcrs began to communicate over 
new problem arose. The 


by the telephone company, was ‘bandwidth 
limited’ to speeds far slower than the computer's 
ability. To resolve this the telephone companies 
created new higher quality loops, fargcly built 
around their fibre optic tines and offered 
computer to computer interfacing, over 
distance, at greater bandwidth speed. But ai a 
sizeable price to the computer linkers. 
Computer sysiem designers have created a 


: number of bandwidth enhanced programmes 


using information compression techniques (not 
dissimilar to the compressed digital video that is 


' so radically reshaping the FV broadcasting 


industry). But, there is no real substitute for real 
bandwidth. Cabie olfered real bandwidth. 

If cable could increase the ‘specd' at which 
computers could ‘talk’ perhaps the cable 
could also be used for oiher 
services? Serious investigation from the tikes of 
Sega, 3DO and other leaders in the home 
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computer’sottware ficids followed. The | 
answers, stii being tabulated, were quite | 
exciting, 


Through a cable interface, Sega will now be 
able to ‘load’ fall game software from the cable 
company headquarters to individual homes. It is 
movies on demand. only replace movies with ` 
‘Sega Gameware’ {on demand). No tonger. 
would Sega have to place games on discs, pack ! 
them for shipment, argue for retail store display | 
space, and worry about store accounting. Now | 
with cable as a partner Scga (and dozens of | 
software firms like them} would scit through the | 
cable delivery system directly to the home | 
loading cach home directly from a master ‘hard | 
drive." | 

Alas, this was one more requirement for the | 
magic ‘translator box’ atop of the TV set. Now | 
il must have a ‘jack’ to interconnect to the home | 
PC such that the Sega software would load | 
directly onto a consumer's disc or hard drive. | 

Now, late in 1993, the entire ‘interactive digi- | 
tal TV’ world was secmingh growing beyond ! 
even the ability of the highly involved ‘trade - 
press’ to keep up. 

It was only a small step trom asking that the 
‘translator’ include the ability to relay Sega. 
games to the PC to asking it to be 'a PC 
lerminal' itself. This was the point where the 
manufacturers of set top converters / translators : 
asked for a temporary hiatus to new ! 
configurations. ‘he demands bcing created | 
were pushing the once simple box into a new 
world that was more computer than translator | 

! 


or converter. 
There is only so much new technology that | 
the world can assimilate and place into 
hardware and practice at onc time. That level 
would seem to have been reached at the point 
where the ‘translator’ moved into an ordering | 
mechanism. | 
Sega, undaunted, is therefore pioneering a | 
satellite delivered game delivery channel of its | 
own. Lf it can't convince the cable operators to | 
act as an interface and sales agent for il today, it | 


will create its own satclhtc channel and sch | 
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directly to the consumers; bypassing the cable 


; company processing desks completely. As long 
-aṣ the translator manufacturers had agreed to 
: provide an ‘output jack’ to the PC, Sega was 
i able to crcatc a channel that wouid allow it to 


distribute games and programming on is own 
through the cable system delivery system. 


But thai is not the ‘interactive TY’ that kecps 
making headlines in the newspaper and 2 
minute reports on TV newscasts. It is merely 
the tip of an iceberg that will continue being 
defined and redefined throughout the next 
decade. 

The system of the future will utilise all of the 
capabilities of fibre optic transmission lines, 
compression of data and high speed modems to 
facililate 'ww bandwidth at amy time fo any 
place (ABATAP).’ And your grandchildren will 
wonder how you managed to live without il. 


The Real World - 1994 
Inio this almost surrealistic world of the future 
we must plug in our present New Zealand. In 


: the best case, 8 channels of terrestrial one-way 
| television largely onginated (live or on tape) 


trom places other than New Zealand, and led 
into the home using a spectrum hungry 
analogue format that will within twenty years be 
only a dim memory for collectors of artefacts. 
In the worst case today, two channels of the 
same. 

New Zealand Telecom would like lo be the 
vehicle to transport us from the dingy analogue 


i World of the present to the free-flowing-data 


digital world of the future. New Zealand 
Telecom, like all telephone utilitics world-wide, 
is as mystified by this onrush of technology as 
the rest of us. And although we tend to perceive 
Telecom as a giant among, corporations, even 
they cannot afford the luxury of upgrading io 
fibre optic unlimited bandwidth capabilities cach 
and every home in New Zealand. Not without 
additional sources of revenuc. 
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One of the primary present concems in the | and ‘lime Warner are literally standing in line 1o 
United States is not how to accomplish ‘any | ‘test’ their interactive software products on test 
bandwidth at any time to any place,’ but rather | bed cable systems; whereas in New Zcaland 
how will (or simply will?) customers use this | Telecom has not announced a single software 
capacity once it is in place? Extensive consumer | test partner. In itcrms of meaningful, 
testing is underway there now; some as large as | [ulure-orenied consumer ‘testing’ the Kiwi 
100,006 homes (Omaha, Nebraska). The size | Cable system experiments with Movies On 
and scape of these tests makes a mockery of | Demand arc tar more advanced than anything 
our New Lynn and Pakuranga Telecom tests of | Telecom has initiated to date. 
fibre optics. The speed at which these test 
systems are being created is in dramatic contrast Telecom's New Lynn‘Pakuranga test system 
to the year long period ‘Telecom in New | is fibre optic distribution, coaxial cable into the 
Zealand has spent laying fibre optic cable in | home. To accomplish this the fibre optic 
front of a mere 600 homes in two Auckland | Hghtwave ‘signals’ must be ‘translated to radio 
suburbs. That Telecom, significantly owned by | frequency signals before plugging into the 
two American telephone giants, can gain any | cxisting analogue TV sels. The hardware to do 
useful information from such a minuscule iest | this inside the home barely exists at the 
involving 600 Auckiand homes is scriousty | laboralory level so Telecom is forced (along 
questioned. with the 100,000 home test systems in the tikes 
Contrary to the Auckland experiment, US and | of Omaha) to make this translation outside the 
British tests involve providing several hundred | home; typtcally in Kerbside boxes thal serve up 
TV programme channels and dozens of | to 20 homes cach. It is probable that such 
inleractive computer based information services | kerbside ‘translating’ trom lightwaves to RF is 
to cach test home. To date Telecom has! an interim technology to be replaced by 
managed only nine TV channels and no: lightwaves into the home in perhaps a decade. 
intormation services. Their promise of more ! The fear that this is truc acts as a spending 
TV services, possibly MOND, perhaps some brake on Telecom and other telephone firms 
information services this vear does not bode: wormed about making substantial plant 
well for any meaningful tests of consumer investments today that will be ouldated before 
appetites for fibre optic based high speed data. their time. 


That the Auckland tests will provide any- However, until there is fibre into the home 
information of any value to Telecom planners is proper, directly to the then-imteractive compu- 
not a frivolous concern. tery sē, the entire system wil be 


Yet data on the consumer appetite for ` evolutionary. You cannot order the ultimate 
services beyond mere transmission of new , system today; you musi go there in measured 
television entertainment services is what : stcps. 
inleraclive lelevision is really all about. 
American tests now underway are linking fibre | Coaxial Cable Today 
optic connected cable homes to computer in a country with onty one functional cable 
network services with information transfer rates | TY system, the business opportunities for 
in excess of 500,000 baud: fifty times faster | CATV are unhmited. Everything about New 
than typical telephone interconnects. In a year's | Zealand's present state of television 
time, and several hundred thousand tesi homes | broadcasting points ai the need for hundreds of 
later, a body of practical resulis will have | privatcly owned cable TV systems. Every 
evolved. It is of interest to observe that in the | element for a successful business is in place, 
United States firms such as CompuServe. Sega, | with one possible exception, some lingering 
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doubts about the Copynght Law of 1962 (Tech 
Bulletin 9305: page 16). 

As discussed in Tech Bulletin for December 
(1B9305; Cable TV, Part Onc) basic cable is a 
reception extension service. A community with 
a low grade of TV reception, or an inadequate | 
level of TV programming, will support a system i 
that clears up the present reception and adds ' 
new channels in the process. Throughout the 
world, from China to Sweden, New Zealand to 
Canada an estimated 120,000,000 homes are | 
now served by cable thal performs just this | 
function. 

At a meeting held in Wellington November 
Sih at the New Zealand On Air headquarters, 
TV3 executives announced "We will spend ne 
more TV3 monev to extend TV3 service." The | 
television network was appearing before NZOA | 
seeking a commitment for more than | 
$12,000,000 in NOZA funds to ‘complete TV3 | 
coverage.’ By TV3 calculations, 7% of New | 
Zealanders (245,000) today remain outside of 
TV3 transmitter coverage. They consider the 
balance of New Zealand now unserved ‘not 
cconomical to serve’ and TV3 coverage is thus 
frozen in time at iis present level until 
somebody else comes up with the funds 
required to complete coverage. 

The issue is germane to any community | 
which today does not have TV3 coverage. That : 


| 18+ Korward Channels . 


_ ANALOGUE FORMAT `” 


< 72-360 forward Channels 
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31- forward ` 
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TV3 will receive $12,000,000 in NZOA funds 
to complete their coverage is a major issuc 
today, most predic! NZOA will fund no more 
than 10% of that requirement. ‘This says. 
simply, thal those towns and areas where TV3 
does not reach are likely to still be without 
service five or ten vears down the road; unless 
cable TV comes to the rescue. 

‘This creates a primary need for cable TV in 
those TWV3-unserved communities. Where 
traditional cable TV antcnna engineering (sce 
Lech Bulletin 9302, 9303 and 9305) can bring 
im TV3 to unserved communities, the cable 
entrepreneur has a golden opportunity to 
establish a business for which there is 
demonstrated need. 


But ... which type of ‘cable’ svstem? 

Recall that Kiwi Cabic's 330 MHz cable 
‘plant’ is today capable of providing as many as 
26 movie-on-demand channels plus their 
regular programme fare. In fact, a 330 MHz 
‘bandwidth’ piant ts actually 280 MHz wide: 
starting at around 50 MHz and extending 


"upwards to 330 MHz for the forward {cable to 


home} delivery mode. In the case of Kiwi 
Cable, the lower portion of the spectrum (5 to 


_ 35 MHZ) is reserved for a two-way function. 


In a 280 MHz forward direction bandwidth 
cable plant there is room for 40 analogue (7 
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MHz wide) TV channels. Or, if we think in | not a decision that needs to be made at the 
terms of the future digital transmissions, 40 ` outset. 

seven MEZ ‘channels’ times 20 movies per: 330 vs. 550 MAZ? 

channel: 800 separate programming channets. | When we speak of a cable TV ‘plant’, this 
Scemingly any New Zealand community with | refers to the network of cable, passive devices 
up to 12,500 potential cable homes would get | (signal splitters, customer lap-offs, et al), and 
along quite nicely - today and tomorrow - with | ‘actives’ (cable amplifiers) plus the mechanical 
that many ‘programme channel options.’ Kiwi | hardware required to install the equipment on 
Cable's upgrade, now underway, to 550 MIIz | existing utility poles. In TB9305 we quoted an 
cable electronics will produce 500 MHz of | average installed cost in our example system of 
actual forward direction bandwidth: sufficient ; 57, 335 per kilometre for the cable plant (page 
tor 73} analogue ITV programmes or 1,428! 
separate digital programme channels. 


Within the cable plani subset of a cable 


Kiwi Cable's upgrading to 550 MHz is 
primarily an interim stcp taken because the firm 


needs more analogue bandwidth; today. You 


‘syslem (te, separate from the headend 
portion), the 'active' or amplifying equipment is 
a major cost item. A typical) CATV amplifier is 


will recall their movies-on-demand service a designed around special design 'gain blocks’ 
100% sold oul al peak hours now, with 26 | (chip amplificrs) created specifically for this 
available movie channels. If this were 1996 | service. These gain blocks are housed in a 
father than 1994, and Kiwi Cable could install | weatherproof (typically cast aluminium) housing 
1996-available digital transmission equipment | that splits open like a clam shell to reveal two 


whilc cquipping subscribers with the new 
‘translator’ set top boxes, its present 330 MO Ez 
electronic piant would be quite adequate for the 
movies-on-dcemand peak time loads. 

There is a message here for any new-to-cable 
entrepreneur. Jt is unlikely you will provide a 
service similar to movies-on-dcemand before 
1996 if you are starting today with the basic 
cable system planning. It is also likely you will 
nol necd more than 10-12 analogue TV 
channcls for the transmission of 


the TY sets vou are likely to encounter in the 
home can already tune the first 10-12 analogue 
channels you will deliver. With some careful 
channel planning, vou can do a start-up service 


providing the basic ‘extended range’ services of | 


cable over the next 24 months without investing 
in very many (if any) set top cable converters. 
When you are ready to expand your service 
with ciiher analogue or digilal offerings, above 
the initiat 10 to %2 channels, then vou can 
approach the decision of which transmission 
system and which set top converters’translaters 
will suit your mid to fong term necds. This is 


cable : 
programming before 1996. Thereforc, most of . 


scts of circuit boards inside. One set of boards 
is for RF amplification and signal control; the 
second set (usually appearing in the haff-shcll 
opposite the KF portion) is the power supply 
and logic circuitry. 

Those who study component parts know you 
can, for a few dollars, purchase a broad band 
‘gain chip’ offering 15-20 dB of RF 

: amplification over a frequency range such as 10 
: to 1,000 MHz, While such chips are seldom 
capable of handling the high output tevcls or 
number of separate carricrs found in a cable 
system amplifier, they are none the less in the 
same family of devices. 

There are six important measurement criteria 
for cable plant amplifiers: 

1) Bandwidth - how much spectrum does it 

| cover? 
| 2) Gain - how much gain is available (controls 
allow adjustment of the total gain over a range)? 

3) Output capability - before the amplifier 
generates objectionable distortion (which can 
dcgrade the picture quality), what is the 
maximum output level? 
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figure contribules to higher quality pictures | 
(signal to noise measurement ratios) and directly 
affects the number of amplificrs that can be 
‘cascaded’ (strung vul in a inc). 

4) Slope'tlt - because the coaxial cable has 
increasing joss (attenuation) with increasing 
frequency, an amplifier operating over a wide 
frequency spectrum must somehow compensate 
for this ‘ult.’ 

6) Intermed - All amplifiers causc a measure- 
able amount of distortion in the amplifving 
process. This distortion produces ‘beats’ or 
harmonics which accumulates with cach 
additional amplifier. 

Solid-state cable TY line ampbtificrs tirst : 


appeared in 1961. fhe onginal ‘single-ended’ : 
designs eliminated the tedious and troublesome : 
tube style amplifiers that required their own. 

individual sources of mains AC for operation, 

and, Irequent retubing. From the first ‘single 

ended amplifiers to today’s push-pull, power ` 
doubling and other designs there has been | 
steady progress in amplifier characteristics. | 
Amplifiers dcsioncd and built after 

approximately 1975 have most if not all of the 

basic desirable characteristics Found in today's 
circuits with the possible exception of ‘band- 
wiith;' few amplifiers went beyond 330 MHz in 
1975, few today do not go to 550 MI kz. 


Playing With Cable Layouts 

Pianning a cable TV system requires two 
knowns: 

1) The location of the headend (cable ongi- i 
nation point), and, i 
2) An accurate sireel map of the community 
to be cabled, showing house/commercial ; 
building locations and possible routes (such as | 
| 


existing power company pole lines} which the 
cable TV lines could follow. 

By knowing the headend location, you can | 
calculate your RY signal voltage losses through | 
cable to any point m town. By knowing the | 
possible routes which the cable could follow, | 
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SRN o Ex P POE . 
Aluminium jacketed isheathed) cable, shown above 
in two formats with 1/2 of outer sheath cut away, uses 
either foam diglectne (right) or air dielectric (lefth. Air 
provides a superior transmission medium, higher 
velocity of propagation (cable on left 93%, cable on 


night 82%), lower losses per increment of length. 
Decision mvyolves initial cost of cable versus 
electronics: higher losses require more amplificrs. 


; you have a way to plan the RF signal path 
' through the community. 


Basics first. 


The transmission medium is coaxial cable. 
This is 75 ohm cable (the standard of the 
indusiry} and it is formed by taking a copper or 
copper clad centre conductor and suspending it 
rather precisely inside of a solid aluminium 
(jacket) shield. The copper centre conductor is 
held centred within the aluminium ‘tube’ with 
some type of insulating material; foam (plastic), 
concentric spacers or a spiral of plastic. The 
aluminium shield, while totally weather tight 
and a seal agains! moisture ingress, may also be 
coated with a drawn-under-pressure (black) 
plastic jacket which provides additional 


. protection: especially against corrostves in the 
-air (aluminium will oxidisc) er nicks and 


abrasions if the cable is accidentally whacked or 
bumped during installation or maintenance. If 
the cable is to be placed underground, a 
‘flooding compound’ is injected under the outer 
plastic jacket, between it and the aluminium 
‘shield’, to 'voze" in and ‘fill’ any accidental nicks 
in the outer jacket from sharp rocks or other 
in-ground obstructions. 

Like ali coaviaf cable; 
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1) Attenuation (loss per increment of length} | 
is a function of frequency | 

2) Larger diameter cable (i.c., physically larg- : 
cr) exhibits lower loss than (most) smaller 
diameter cable{s) at any given frequency. 

3) The impedance match for all parts of the 
system (including the cable itsclf) is very 
important. Mismatch (75 ohm cable connected ` 
to a 50 ohm device, for example) creates 
standing waves on the cable leading to ghosts - 
and degraded pictures. For this reason all | 
connectors used with the cable have been 
carclully designed for 75 ohms. Most devices 
within the cable plant have cable fittings i 
included and those that require connectors ` 
specily specially designcd 75 ohm connectors 
creatcd tor use with the solid aluminium 
sheathed cable. 


-TYPICAL CABLE ATTENUATION- 


FREQ RG59 
5 MHZ 2.82 


35 MHs $23 


RG6 
2.00 


S4 MH? 
89 MHz 
ee | 
MHZ 
230 
MHz 
330 
MHZ 


550 
MHZ 


dB losses per 100 metres of cable at 20 
devives C. 


Sog 
6.68 


19.12 


Cable Fosses vs. Cable Distance 

The basic parameter of planning a cable | 
system is 10 make some assumplion concerning : aluminium cable. ‘750' is actually 3/4 inch 
the amount of signal level to be delivered to the ` diameter; both diameters bcing approximately . 1 
household (cable connected) FV set. World . inch larger in the real world when a plastic 
standards range between O dBmV (1,000 | jacket has been added. 
microvolls across 75 ohms) and +12 dBm¥ | Not surprisingly, 500 cable has somewhat 
{3,980 microvolts) to the TV set at 75 ohms. | more loss per incremental teagth than 750. 
TY sets with 75 ohm ‘antenna’ inputs are | Even larger cables (1 inch for example) are 
directly connected (either from the cable itself | available but they are difficult to handle (install) 
or through a converter) while 300 ohm | without specialised equipment. Both 500 and 
receivers have a 75-300 ohm matching : 750 can be 'man handled’ by an cxperienced 
transformer installed. Measurements are always : crew for cither overhead {utility pole) or 
made at 75 ohms and cabie grade signal Icvel | underground installations. Cables typically 


meters (SLMs) allow you to individually | 
measure signal levels for cach TV channel. 
H the desired level to the TV set ts between 0 


must be ‘tapped’ out of the nearest 


arive on wooden spools in lengths from 1500 
to 2.200 feet (458 to 672 metres). Two men 
can just lift and move such a roll of cable and it 
wili be moved several ames between arrival and 
placement. 


and +412 dBm¥, you know how much signal | 
| 


feeder‘distbution line to go into the home. i 
We'll return to this subject. ‘Typical losses are shown here for both cables. 
' Note that we also show losses for RG-59/U and 

The two most common ‘sizes’ of cable now in : RG-6/U cables. Neither is used in the plant 
use for CATV plants are '500', and '750'° proper but either of the two are commonly 
(pronounced seven fifty). '500' is actually | chosen to connect individual homes to the cable 
shorthand for 1/2 inch (500 of an inch) | fines and in this use they arc known as '‘(house) 
diameter cable; a measurement made with bare | drop cables.’ 
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‘2 dB of Cable Channel 1} {1,35} metres) 


—4? dRmv 
Output All 
Channels 


-EFFECTS OF FREQUENCY ON CABLE LOSSES- 


In planning a cable plant, you begin by | 
knowing (from equipment specitications) the | 
amount of RF signal voltage available at the 
headend. As we discussed in lech Bulletin 
9305. the headend receives and processes all of | 
the various programming sources. Each cable | 
channel has its own amplificr, hcterodyne signal | 
processor, or modulator. Each of these units has | 
a maximum rated RF output signal level; a | 
number such as +60 dBmV. 

The individual outputs of cach channel's i 
equipment arc mixed together into a single | 
(combined) output; this is how you get all of the i 
channels together on one cable. In that 
mixing’combining process, passive combiners i 
are used to insure each unit feeds signal voltage | 
only towards the master output, not back into ; 
cach other. There are signal losses in this 
combining process, and when you have 12 
channels combined, for example, the original 
+60 dBmV (1 volt at 73 ohms) from each 
channel's processing cquipment will have. 
diminished to around +42 to 46 dBmV. 

This combined output of all channels is calied | 
the ‘trunk input’ meaning now we have a. 
complete broadbanded multi-channel TV cable 
service altogether on one cable. The cable that 
leads out of the headend, to feed to the cable , 
TY plant. is called the ‘master trunk." This is 
the point where we begin our cable plant ‘loss 
calculation’ for the passive cable attenuation. If i 
the (combined} headend output/trunk input 
levels are -42 dBmY, for example, that is the : 
level of RF signal voltage with which we begin ' 
our cable plant lavout calculations. 


CHE 0 dBm¥ 
CH. aS, 


 dBoy 


Laying out a cable plant begins with a street 
map as cartier noted. The street map has been 
refined to tell you where there are utility poles 
(assuming you will attach your cables lo existing 
utility poles), and where the potential homcs 
and business subscribers are located. Beginning 
from the headend with a known ‘master trunk’ 
signal voltage (+42 dBmV in our example}, you 
begin to see how much cable you can stretch 
throughout the community, street by street, 
before you 'run out of signal voltage.’ 

Remember that the minimum level to any 
single home is O dBm. If the oulput from the 


: headend is +42 dBmY¥ in theory if you had only 


one home io serve you could send signals 
through 42 dB of cable (1 42 down to 0 dBm¥) 


; withoul re-amplifying the signal. In 500 size 
‘cable, that would amount of 4,424feet'1.351 
. metres of cable if we use the highest frequency 
! channel (11) on our cable as a reference point. 
: We diagram that here. 


Note that when we left the headend in the 


` diagram with |42 dRm¥V of signat at channels 


1,2,3 .... and LE, and went through the example 
1,351 metres of cable hefore reaching © dBmV 


- at channel 11, we cided up with a ‘reverse tilt’ 
‘ to the cable signal levels al the end. Because of 


the effect of frequency on the cable losses, our 


l channel 1 signals have attenuated only 18.5 dB 
; in the 1,351 metres of cable while our channel 


1b signat has attenuated the full 42 dB. We'll 


: return to that point. 


In the real world we have more than one 
home to serve and they arc unlikely to be in 
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SELECTING BETWEEN LINE SPLITTER AND DIRECTIONAL COUPLER. — 


End of lines +11 dBiaV USING DC-l6 F 
COUPLER 

FEEDER CLT 
-13 


Eud of tine’ +34 dBm¥ USING 2-WAY 


SPLITTER 


FREDER OUT 
i27 


such a straight line that you can simply run | c) The tosses from cach line splitter, and cach 
directly trom the headend to the fast home i directional coupler 
without some ‘branching.’ d) Additional losses tor each specific passive 
One way to serve these ‘branch lines’ is to device inserted into the line. 

place a signal splitter m the line: one input, If the headend has +42 dBmV output, and 
(facing the headend), two (or more) outputs, | there is 31 dB of cable loss and 9 dB of 
gach for an ‘output branch.’ Suppose, however, split'passive loss in a specific plant plan. the 
the branch line down a side street needs only go | signal level at the end will be 41 minus 31 (+11) 
a short distance, say 100 metres? It is wasteful : minus 9; or +2 dBmV. The technology is so 
to place a two-way splitter at this point since | mature that 95 times out of 100 the actual 
such a sphlter divides the available signal | measured levels will be within a fraction of a dB 
voltage into a pair of equal parts. In this | of the calculated levels; unless of course during 
example, you end up with a very high signal | installation someone installed — something 
level at the cnd of the short 100 metre branch | improperly (such as installing a coupler 
line ang this is Wasted signal. ‘he option, and it - ‘backwards’). CATV plant planning to CATV 
would be the correct decision here. is to install a plant implementation is a quile precise ‘science.’ 
device called a ‘directional coupler’ at this | 
branch point. The directional coupler is Trunk vs. Feeder Cables 

| 


designed to take a measured (less than 502%) Except in very small CATV systems (defined 
amount of signal out of the ‘master trunk linc’ | as a system that has no more than 3 plant 
for the branch line, leaving the majority of the ‘ amplifiers located between any customer and 
signal intact to continue down the master trunk. | the headend}, the plant is built around two 
Trunk lines, then, can be ‘split (two, three or ‘levels' of cable. In most systems. 750 cable is 

| 

| 


four ways with cyual signal voltage going to | selected for the trunk segments while those 

each output) or they can be ‘coupled’ with a | branch tines that feed signal down streets to 

measured (by design) amount of signal going | homes use 300 cable, 

out the coupled port, the balance remaining for! The object is te place the standard signal level 

the ‘irunk through’ port. (0 to +12 dBmV) into the TV set input 
Losses or reductions m thru-port signal levels : terminals for every sct on the system, A 

are precisely calculated on paper by the system : sub-objective is to make the best use of the 

designer. The designer knows: available RF signa! voltages present on the line: 
a) The signal leve] available from the headend | to leave no ‘high (RF) voltages’ at cnds of lines 
b) The attenuation of the cable(s) at cach fre- | where they are wasted. 

quency 
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TRUNK 
FEEDER; 
DROP LINE t10 dBmYy 


EUA i 


42 dDmy Trial 


pa ; 
1 dBm — do henge 


NOTE: : + to house 
DC directional ; palate 
coupler has -22 dB +36 dBin¥ i 

-19 dB tap L-3 dB tap : 75 ohm 


valus : à 
: DT ; : tenni- 
+35 dmv (+14 dBm FEEDER LINE Por nais 


‘The trunk and feeder concept is that a trunk is | the trunk line must reach (so the trunk line can 
ihe master line and under no circumstances do ! ‘bridge’ into the feeder line at that point). 
you (ever!) connect a home to the trunk. OF ; 
course nobody is connected directly to a feeder | Feeder Line Losses 
cable erther; cach home has its own miniature! The feeder line losses are calculated like the 
‘directional coupler’ as an isolation device. This | trunk fine: cable has attenuation, splitters and 
is important since it is possible for a TV set to : directional couplers have ‘thru toss.’ But there is 
feed local oscillator or other trash signal(s) back : one more element involved; signal level to the 
into the cable line. Rather than tying a home | home. 
directly to your cable, you ‘isolate’ that home Minimum signat level to the TV sct (0 dBmV 
through a directional coupler; another point we | worst case) is calculated at the set: not at the 
shall return to shortly. | Street where the drop cable connects lo the 
50 customers arc served by feeder lincs and | feeder line. Between the feeder line and the TV’ 
the feeder lincs are served by trunk lines. The | set you have drop cable and that drop cable also 
way CAEV plant design works best is to create | has loss. If we assume a 30 metre drop line 
a plan where no home in the system has morc i length with 3.1 dB per 30 metres in RG-6/1! 
than three feeder linc amplifiers between it and © drop cable, we can compute the required signal 
the trunk. If you can reach to the end of a, level coming out of the feeder. This is 
feeder line, from a trunk line, with one, two or | diagrammed here. 
ai mos! three feeder linc amplifiers, vou can be | Working backwards from the TV sct, if 0 
assured of high quality pictures for the | dBm is the minimum TV sct input level, and 
cuslumer, Beyond three feeder line amplifiers i We have 3.1 dB of drop cable between the FV 
the distortion products gcnerated within | sct and the feeder line, then the output trom the 
amplifiers accunmulate to levels which begin to | feeder must be (+ 3.1 dB} - 0.0 dBmv. 


paint faintly disturbing ‘beat patterns’ within the | But you cannot (never!) connect the home 
pictures; obviously to be avoided. : dircetly to the feeder linc; remember the need 

So now we know how to go about designing | for ‘subscriber isolation.’ So a directional 
our trunk and feeder system: ` coupler goes into‘onto the feeder cable and a 


a) The trunk is as short as possible, and | Measured amount of signal level is taken from 
covers as little territory as possible because it | the feeder and sent down the drop cable. A 
costs money. | directional coupler (also known as directional 

b) Working backwards from the ends of the | lap or 'DT' always works at a level lower than 
feeder line served streets, you design a svstem i the actual feeder line level. An 8 dB DT value 
so that no feeder line has more than three / means the DT signal level going to the 


feeder line amplifiers on it. This tells you where | 
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G0 FEEDER 


+11.1 dBm\ 


end of kne terminator 


subscriber is 8 dB lower (ic.. -8 dB) than the 
feeder line level at that point. 

In this example the actual feeder linc signal | 
level at the point where the (last) customer ` 
plugs in is 0 dBmV + 3.1 dB (the loss in the ; 
drop cable) plus 8 dB (the isolation in the D1); 
or, : 11.1 BmV. 

Anv level grcater than this 11.1 dBmV at the 
end of the feeder line is wasted signat voltage: i 
signal voltage which vou could be using: 
someplace else in the cable plant. 


Amplifier Inputs and Outputs 
In most situations the output level from the | 
headend will not be adequate to overcome the 
combined cable and passive losses to reach all 
homes. To make up for these losses, solid stale | 
linc amplifiers are installed, 
Trunk line amplitiers arc built to higher į 
standards than feeder line amplifiers. Unlike 
feeder line amps where three in a row (i.e. 
three in ‘cascade’) is the maximum number 
recommended, trunk line amps can be cascaded | 
to ‘depths’ of 30,60 er even #20 with careful | 
planning. ‘Depth’ means the number of: 
amplitiers after the headend to the last trunk 
line amp in the system. 

Amplificr specifications, you will recall, 
included noise figure. The input signal level to 
ihe trunk amplifier must be strong enough to 
produce a minimum of 48dB signal to noise 
ratio; larger numbers (such as 54 dB signal to 
noise} are desirable. 


cable 


FEEDER TO HOUSE DROP LINE 


In the cable TV world. a 75 ohm tme 
terminated with its own impedance (75 ohms) 
will have a ‘noise floor’ of around -57 dBmv¥ in 
a 7 Miz wide bandwidth, This is useful 
information. If the trunk line amplitier has a 
specified noise figurc of 10 dB, and we wish to 
have a 54 dB signal to noise ratio at the input to 
the amplifier, herc is how the calculation works: 

a) Desired signal plus noise to noise : 34 dB 
b) Noise floor: -57 dBmV 
co) Amplifier noise figure: 10 dB 


The calculation is straight forward. Take the 
desired signal plus noise to noisc and place a + 
sign in front of it; +54 dB. Now subtract the 
noise Moor (-57 dB) and we have -3 dBmvV. 
Finally, add back the amplifier noise figure (10 


' dB) and we have -3 plus 10 or +7 dBmV. That 


(17 dBm} ts the minimum input signal 
required to cur amplifier to produce 34 dB 
signal plus noise to noise ratio (tor an analogue 
TY channel). 

+7 dBmY then is the lowest Irunk fine level 
we dare to feed into a trunk line amplitier. If 
you calculate your cable losses and passive 
device losses you will pinpoint an cxact poini on 


_ the cable where +7 dBmV signal level is 


reached. This will be at the highest channel on 
the cable since we are concerned that the 
highest loss cable channel (the highest 
frequency channel) is clean.’ All other channels 
will be better than this because they have less 
attenuation foss (being flower in 
frequcncy). 
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The trunk amplificr choice will offer gain 
ranges; 22-306 dB gain, 30-36 dB gain. 36-42 
dB gain. More gain in the amplifier cosis more 
money. Lets assume for cxample a trunk 
amplifier with 30-36 dB of gain. 


if the input signal is |7 dBm. and the gain is | 


as much as 36 dB, then the output level will be 
+43 (36 + 7) dBmV: maximum, 

In the practical design world we never run 
amplifiers at full output since having a few dB 
of gain ‘in reserve’ is simply prudent. The 
output Ievel of the amplifier is adjusted with a 
control while using a signal level meter to read 
the output level (done through a lest point port 


found on the outside of the cast aluminium ; 


housing). So on paper, a -7 BmV input signal 
to the trunk can be sately calculated to become 
a +40 dBmV outpul level signal at the trunk 


output by using 33 of the amplifier's 36 dB of 


gain capability. 

At each trunk output you begin the cable 
attenuation losses plus passive loss calculations 
all over again, continuing down the cable plant 
(away from the headend} until you reach a 
point where the combined losses return you to a 
-7 dBmV¥ signal Icvcl again. This is where the 
next amplifier is installed and the procedure is 
repeated. 


Feeder Line Amplifiers 

The calculation procedure for feeder fines is 
identical to trunk lines. 
fional taps each have a ‘thru loss’ factor (fiom as 
little as 0.2 dB to as much as 1.4 dB) and this 
must be added to the feeder line cable 
attenualion losses and the splitler and other 
passive losses, leeder fine amplifiers, a standard 
‘down’ trom trunks as explained. typically have 
highcr input requirements (such as +20 dBmV} 
and slightly greater output abilities (such as +46 
dBmV). This means thcir real ‘gain’ is closer to 
25/26 dB than the 36 dR of gain in our example 
trunk amplifier. The combination of (a) lower 
amplifier gains, (b) higher affcnuation in 500 


The subscriber direc- j 


| adds up to closer feeder linc amplifier 10 
: amplifier spacing than you have with trunk fine 
| amplifiers. 


i The Tilt Problem 
Recall that because cable attenuation is 
, greater ai higher frequencies, if we exit the 
| headend with +42 dBmV RF signal voltages on 
| gach of our VHF TV channels, we will arrive at 
| a point where the first trunk amplificr must be 
| inserted (i.¢.. in our example where the highest 
| channel (11} has come down to +7 dBmV) with 
proportionately greater signal levels at the lower 
| channels. 
in our disgrammed simple system where it 
. look 1,351 metres of 500 cable to reach a level 
of 0 dBm at channel ff, the channel I signal 
| at the same point was + 23.5 dBmvV. 
| There are several good reasons why you 
; cannot alow this iit to continue through the 
| system. First of alt, if the input to the first 
amplifier has a tiit that favours channel 1 by 
| 23.5 dB, and the amplifier contributcs 33 more 
| dB of (diat) gain to all signals, now the output 
: level from the first amplifier is still 23.5 dB 
` hotter on channel t than on channel 11. But the 
. channel 1 signal is also well above the rated 
| amplifier output capability; by the amount that 
| the input on channel one exceeded the input on 


channel 11. And by the time we arrive at the 
second trunk ampliticr, we have this tiit times 2; 
or 47.0 dB. Having very strong low band 
(channels 1. 2 and 3) signals while having 
| designed-for levels at channel 11 is poor 
i engineering. It will result in amplificr overload 
at the second amplificr, plus (our fourth reason) 
_ Very strange looking pictures on feeder lines. 

: ‘Fr is the answer. The ideal situation is for 
| every trunk and feeder line amplifier to have a 
"flat input:' or, every channel is at the same level 
coming into the amplifier. If the inputs arc flat 
Ge., +7 dBmV for our trunk amps, +20 dRmV 
in our feeder line amplifier example), the gain 
i block in the ampftficr can amplify the entirc 


cable than 750 cable, and (c) contributed thru | frequency range (such as 50-330 MHz) also 
losses for each subscriber directional tap all | ‘Hal.’ ‘That makes for a happy amplifier with 
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ANATOMY OF A CABLE LINE AMP 


Clamshell enclosure gasket seals 
under tressure when closed: AC 
to DC powering left, RF circuits 
on righi, 


output of the trunk amplificr. A passive | 
equaliser is like a frequency selective attenuator; 
in this case il attenuates the amplified ouipul at 
the low end (channel t} hy some predetermined - 
amount, gradually attenuating cach successive | 
higher channel a little less. so thal when 
reaching the top channel (11) there is no: 
attcnuation at all, 

[’quahsers typically plug into the amplifier and 
the cable operator sclects an appropriate value 
equaliser for cach amplifier location. In this way | 
when the amplifier puts out 40 dBm¥ al: 
channels 1 through 11, the signal is equalised 
and the actual levels going into the trunk cable | 
on the output side of the amplifier may have | 
channel 1 al +28 dBmV, channel 2 at -29 | 
dBm\’, channel 3 at +30 dBm¥ and so on up | 
to channel tł} which has the full +40 dimV 
outpul. | 

Between the equalised output and the input to 
the next trunk amplitier, the cable's own ‘slope’ 
or cffect-of-frequency on the attenuation levels 
it all oui again and into the next trunk amplifier 
the input is once again flat; -7 dBmV in our 
example. 


Cable Line Powering l 
All active cable plant equipment needs | 
powering. The original cable TV tube type 
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amplifiers required connection to a (230v) 


: mains circuit and each had a built-in AC to DC 


power supply io creale the 
Operating voltages for the tubes. 

solid stale amplifiers fortunately operate at 
lower DC voltages: voltages in the 18-25 volt 
range for the actual circuits are not uncommon. 
in most political jurisdictions regulations (i.e. 
power company standards and safety standards) 
allow you to duplex an AC operating, voltage 
into the 500 or 750 cable along with the TV 
signals. In this way the cable plant powers itself 
from widely spaced mains-connected power 
supplies. 

Why not send DC through the 500 and 750 
cable if the amplificrs actually require DC; 
thereby chminating an AC to DC conversion in 
each amplifier? Lectrulysis. A standard CATV 
power supply (the item that connects the 
230vac mains to the cable plant) is designed to 


appropniale 


: supply around 12 amps of AC current to the 
. CATY plant equipment. H could almost as 


easily supply 12 amps of DC. But you are 
dealing here with aluminium, copper. brass and 
silver (the laiter two in the connectors) and with 


: 12 amps of DC current flowing through some 
: of the connections, cicctrobysis (the creation of 


white, corrosive powder such as vou see on an 


| nen-maintained car battery terminal connection) 


JANUARY 1994/ Page 23- 


CATY plant cquipment. It could almost as 
easily supply 12 amps of DC. But vou are | 
dealing here with aluminium, copper, brass and | 
silver (the latter two in the connectors) and with | 
12 amps of DC current flowing through some | 
oft the connections, electrolysis (the creation of ! 
white, corrosive powder such as you see on an i 
non-maintained car battery terminal connection) | 
is guaranteed. Actually, before this problem was 
obvious the verv first solid state CATV line | 
amplifiers did use DC powcring; for about six | 
months ame. It has been AC ever since. 

Cable power supplies are primarily step-down 
transtormers with a degree of voltage transient 
protection. The mains voltage at the point of 
connection (they usually mount directly on the 
utility pole) is stepped down to cither 60 volts 
ac (the first choice), or 30/35vac. This voltage | 
is ‘duplexed' into the coaxial trunk cable and | 
ivpically Bows in both directions on the cable 
plant from the insertion point. Two factors 
affoct the numbcr and location of cable power | 
supplies: | 

| 


1) Current consumption: Most trunk ampli- 


cable RF plant system is designed first: then you 
go back through the plant and calculate current 
consumption(s) and IR losses, working out 
where the power supplics must be added to the 
system. 

Because each amplifier has its own AC to DC 
power conversion unit (each with controls to 
make on-site adjustments for the actual 
measured operating voltage available therc), it is 
a relatively simple design parameter to assign 
one polarity of operating voltage to irunk 


` amplifiers (such as +/positive to trunks) and the 


opposite polarity (-/minus) to feeder fine 
amplifiers. This results in a full AC cycle 
consumption (the tranks use the positive half, 
the feeders use the negative half) and provides 
the system designer with yet one more 


| parameter, and degree of flexibility, when he is 


laving out a community system. 


System RI’ Stability 

The headend produces a very stable output 
icvel lo the trunk cable, each channel has 
automatic output levelling circuits and a 


ficrs require around 1/2 amp of current to | variation ot </- 1/2 dB on any channel is 


operate. On this basis alone a 12 amp power . 
supply would power 24 trunk amplifiers. Feeder , 
fine amplifiers require less; around .3 amps. | 

2) IR losses: The copper centre conductor’ | 
aluminium jacketed cable has a resistance factor | 
and this resistance causes voltage drop when | 
coupled to the individual amplifier spot-current 
loads. Most CATV line amplifiers require an | 
after DC conversion regulated vollage of: 
around 20-23 volts to function property. By ' 
starting with a 60vac source, in the cable, the 
cable system IR fosses can be quite substantial | 
before the DC regulated voltage level is ! 
reached. By starting at 30/35vac, IR losses | 
appear more quickly. 

Lach amplifier location, with its .300/.500 
amp curent consumption, is a ‘Tump' voltage 
drop poini. Calculation of IR losses, current 
consumption and required minimum DC | 
operating voltage for tine amplitiers is a sccond, | 
important, pre-plant planning exercise. The | 


considered maximum tolcrable. 

Once you have laid out a system and have 
become accustomed to calculating dB losses 
and gains to the nearest 0.1 dB, you begin to 
appreciate the sophistication of the system 
parameters. H wouk! not do for the trunk line 
RF signal voltages io wander all around, even 
within a seemingly tolcrable +/- 3 dB ‘window.’ 

Variations of +3dB in one scction of the plant 
can multiply by that amount or more as the 
signal fravels further and further into the 
sysiem, Because cach amplifier after the first is 
dependent upon the constant output level of the 
amplifier ahead of it for its carcfulty set pain 
and output conditions, piani RF signal stability 
is mandatory, 

You might wonder how, if the headend is 
stable in output and the plant is mechanically 
secure, variations might occur. The answer is 
lemperature. 
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Coaxial cable suspended in the air is subject | 
to the variations of temperature of the air itself. ' 
Coaxial cable losses {ie., attenuation per | 
increment of tengih) are specified on charts at a 
particular ambient ait temperature; 22 degrees : 
C for example. When coaxial cable rated at say 
1 dB ailenuation per 30 metres at 22C becomes 
subjected to temperatures of 35C the cable ; 
losses increase. In 30 metres of cable the | 
additional losses will be small; perhaps 0.05 dB. | 
But if the cable plant has 20,000 metres of | 
cable, those 0.05 dB additional losses every 30 | 
metres become monstrous. 

Conversely, when cable is in a cooler ambient 
temperature, the losses go down. Perhaps to 
0.95dB per 30 metres at the specified frequency | 
at 10 degrees C. These seemingly small changes ; 
in altenualion must be compensated for or after | 
a thousand plus metres of accumulative cable 
they are potentially tens of dB in change. 

At one carlier stage in cable's development 
temperature sensors were fittcd to trunk 
amplifiers typically every third or fourth trunk 
amplificr, and if the temperature went up, the Í 
amplifier activated an automatic gain circuit that | 


bumped the gain up just enough to make up for 
When the 


gam was ; 


the increased temperature. 
temperature went down, the 
automatically reduced. 

Unfortunately, the local cnvironment at or 
Near a particular cable amplifier (exhausts from ; 
a chimney, the blast from an air conditioner | 
vent on a building below} often told an | 
amplifier temperature sensor to do something il 
should not do. 

Today the trunk amplifiers typically use a 
built-in RF sensing system. ‘the system 
operator places a full-time programming service 
(1¢., one that operates 24 hours per day) on | 
two channels; one at the low end of the 
spectrum {such as channel 2 or 3) and another | 
at the high end (such as channel 9, 10 or 11). | 
These might be satellite fed services, a local ` 
automated weather channel, or a community | 
announcement service. Then every third or | 
fourth trunk amplitier is equipped with an RY 
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sensor; a pair of tuned circuits thai constantly 
monitor the signal level at the input to that 
amplifier for both of the two selected channels. 
If there is a variation in the low band signal but 
hone in the high band signal, ihe sensor system 
activates an AGC thal functions to raise by a 


: calculated amount the gain of the amplifier on 


low band. And so on ... by compensating for 
changes every third or fourth amplilicr the 
system becomes stable to its original { typically) 


+/- 0.5 dB standard. 


Headend And Consumer Levets 

TV1 and TV2 transmitters typically operate 
such that their video and audio power levels (as 
tadialed into the ether) are around 6-10 dB 
apart; the video being the strongest. A modern 
television sct will produce perfectly acceptable 
sound reproduction when the audio carrier 


- signal is from 15 to 17 dB tower in level than 


the companion video carrier level: a much 
greater carrier jeve] difference than found 
‘off-air.' 

When you are stacking channels in adjacent 
configuration (i.e., on the cable, 2 and 3 arc 
adjacent in frequency; 4 is adjacent to 5 which 


is adjacent to 6 which is adjacent to 7 .... to EI), 


you must consider the capabilities of the 
standard consumer TV set. Most older, some 
newer sets have a great deal of difficulty dealing 
wiih an adjacent channel signal even if both are 
of the same signal strength (as in thcory all of 
the adjacent cable channels should be at the 


: consumer set; within 0.5 dh). Cable opcrators 


A ON CABLE 
| audio -15:17 
i dB 


OFF AIR’ 
| audio - ó to 10 
an 


¥ 
Andiu Video 


IMPROVING ON-CABLE ADJACENT 
CHANNEL OPERATION- 
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learncd decades ago that vou can help the TV | 
set do a better job if you reduce the audio | 
carrier level on the cable plant from the 6-10 | 
dB difference off air to as a minimum 15 dB | 
and better vel 17 dB. ‘This will make a i 
considerable improvement in the ability of 
consumer TV sets to tune in channel 7, for | 
example, without having hash marks in the | 
picture irom the channet 6 sound. It will also | 
save the consumer a service calf to have their | 
cider TV set IF sound traps re-tweeked since 
over time they have undoubtedly slid a ways 
away from their original factory settings. 

These adjustments are made at ihe cable : 
headend by simply monitoring the audio carmer | 
level in the headend channel processor ot | 
modulator for cach channel, having first | 
delermincd the tesi point level of the same | 
channel visual carrier level, and turning down | 
the audio carrier level control until your signal ` 
level meler says you are -15'-17 from the video | 
cartier. Once set, the cable plant will caiTy the 
signal throughout just as you set it at the | 
headend. | 

Many cable systems in rural areas find that 
cable selis better if it also offers improved | 
quality FM band reception. Since our TV - 
channels do net conflict with our 1M | 
channelling (89-100 MHz at present}, you can | 
install headend FM ‘levelling’ equipment and | 
With a broadband antenna and broadband FM : 
amplifier placc the entire FM band on vour 
cable jusi as if it were another TV channel. | 
Fortunately, the FM recoivers that you will : 
connect to your system require very little signal | 
RF voltage to function property; tar less signal | 
voltage than the 0 dBmV to +12 dBm¥V the TV 
sets require. In fact, if you tum vour FM | 
amplificr at the headend down io the point | 
where the strongest FM signal is no stronger on 
your signal level meter than your channel 3 | 
cable TV sound carrier, you will find the FM i 


no adverse impact on the cable plant design. 
Some cable systems charge an extra few dollars 
per month for the FM service; a few businesses 
will subscribe to FM but not wish the TV 
portion, for background music purposes in their 
shoppes or offices. The plant amplifiers pass 
89-100 MHz anyhow; you might as well use it! 


Hf in the home the TV receiver wants to see 
no less than 0 dBmV (1,000 microvolis) and no 
more than +12 dBmY, any home with two or 
more outlets, or a motel or other multiple outlet 
system will require a bit of sub-engincering. 

Let's assume for the moment that a home 
requires four outlets and it is located along a 
feeder linc where because of the RF signal 
voltage on the feeder at that point you would 
normally select a directional coupler with 20 dB 
of isolation (i.c., the drop signal levet would be 
-20 dB reference the feeder fine level). To save 
money, you would first consider a single drop 
wire inlo the home. But a 20 dB DT selected to 
producc sav +3 dBm¥ at the end of 30 metres 
of RG-6'L drap cable would have to be split in 
a four way splitter; net result, the actual level at 
each of the four splitter outputs will be closer to 
-4 dimV (the splitter having 7 dB of split loss). 
Here are the solutions: 

a) Change the feeder linc Di’ from a 20 dR 
isolation value to a 12 dB isolation value. The 
Dis have snap or screw in plates and you can 
change it without undoing the bulky feeder tine 
1/2 inch coax connectors or disturbing the DC 
powenng on the linc. 

By reducing the -20 dD isolation DT to a -12 
dB DT, we gain 8 dB: and now the output at 
each splitter port is +4 dBmV. If some of the 
linc runs from the splitter 10 the far end of the 
house add too much attenuation, go down 
another step to a -10 or even -8 dB isolation 
tap. 

b) Install a smail customer premise 230vac 


receivers connected will perform flawlessly. « power amplifier. Treat this as you would an 
This means the entire FM band, even 25-30 | off-air TV antenna insiallation and select a 
siations, can be added to the cable with a | 10-12 dB gain broadbanded solid state amplifier 
relatively minor increase in equipment and with | to go at the end of your drop line, ahead of the 


-FECH BULLETIN 9401/F JANUARY 1994/ Page 26- 


splitter (or select a small amplifier with a built-in | ahead, swallowing the cost of the system now 
four-way splitter). i for a larger pay back later, 
Don't even consider trying to power this | 
sub-amplifier trom your own plant AC supply; ` Channelling 
the problems are noi very pretty. | Aithough New Zealand has 11 VHF channels 
c) Leave the 20 dB isolation tap in place and ! assigned to television, and modem (mostly 
run four scparate lines io the home's four | Asian made) TV sets/VCRs have tuners in them 
separate sets. This is a less-than-best way but | typically capable of handling 30 pre-set 
sometimes the quickest and least troublesome. ` memory channels, you may for a wide range of 
reasons ultimatcl wish to make use of TV 
A motel with 30 1'V sets? If it already has | channelling which is outside of the 11 VHF 
some type of distribution system vour tirst ; channels. Consider: 
concern is whether the active (amplitier} portion a) Channel 1 is 44-51 MHz and should be 
already installed is capable of handimg your 11 ! cable-avoided in the interest of being able to 
TV channels plus your FM station channels. © select CATV plant amplifiers which are readily 
Possibly not, in which case you bid an amphificr | available but {oniy} cover 50/54 MHz upwards. 
change oul as a part of the installation deal. ‘They do not work at 44/45/46 etc. MHz and for 
Many amplifiers arc rated to handie four (for | this reason you will probably have to give up on 
example) channels at a rated output level. And | channel 1 when you build your system. 
il channels will cause it io overload and: Ff there is a channel 1 you wish fo carry on 
cross-modulate. : Your system coming otf air on channel 1, 
if the motet has no internal distribution | simply move it with your hcadend equipment to 
system. design one as a scparate project and sell | some other channct; such as 2. 
it with the installation. Should you actually sell ; b) Channels 2 and 3 are continuous from 54 
the motel the system or should you wheel and | MHz to 68 Muy. 
deal with them on the per room rate per | €) The FM band occupics 89 to 100 MHz. 
night‘month? That's a business decision beyond | d) Channels 4 to 11 are continuous from 174 
the scope of this report. You could retain | MHZ to 230 MHZ. 
ownership of the motel subsystem yourself, If your CATY plant amplitiers are designcd 
charge more per room per month and come out | to cover 50/54 to 330 MHz, you have the 


- THE CABLE SPECTRUM INTO THE CUSTOMER HOME- 


a} 54-89 MHz: 54-61, 61-68, 68-75, 75-82, 82-89 MHz (5 channels) 

bj 100-174 MHz: 100-107, 107-114, 114-121... 167-674 MHz (10! channels) 
c) 174-230 MJI: 174-18}, 181-188 ... 223-230 MHz (8 channels) 

d} 230-330 MHz: 230-237, 237-244, 244-251 MHz (14: channels) 


e} 85-100 MHz: 89.0, 89.2, 89.4 ... 109.0 MHz (53 FM channels} 


d - FM TUNER {|(89-100 MHz) Pris EEA Cable customer provides FM luner. TV receiver, 


cable company provides converter {if required), 
installs drop cable with 2-way splitter tu feed TV 
set and FM tuner. TY set mnes to converter i.f.. 


(34 - 330 MHz) 


54-6] MIIz 
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following spectrum which vou will not use if | 
you stick to the standard channels 2 to ft: 
| 
| 
| 


a) 68-89 MHz 
b) 100 to 174 MEHZ 
c) 230 to 330 MHz, 

Even if you de not place TV channels in | 
these regions, the CATV plant will amplify | 
these spectrums. So, what is to stop you from j 
assigning cable TY channels to one or all oF | 
these regions? ‘Ihe answer is only the ability of : 
your customer's TV receivers to tune in these ; 
non-standard frequencies ts a factor. | 

Many of the Asian built tuncrs (by Alps and | 
Matsushita for example) continuousty tune trom | 
44 to well over 300 MHz. They are made to sell 
world wide and they don't know or care wherc 
they are in the world when they move through ; 
the VHF spectrum looking for channels to lock | 
on and memonise. : 

For customers with these TV tuners, where | 
you place your channels between 54 and 330 | 
MHz is of no importance. And for the | 
customers who stif have the okl, original four 
or six channel position sets? Thev will require a 
‘cable converter anyhow and thosc sets 
manufactured before there was a channel 11 
will also not get all of vour channels. Into this | 
group of homes you offer to tease‘rent a cable 
company channel converter; onc of the NZ$90 i 
units that vou will find available from the same ` 
sources as your plant amplifier equipment. 

So there is really nothing to stop you from 
creating your own channelling scheme, using i 
ihe region between 54 and 330 Mr to í 
establish your community "TY venue.’ This is 
your ‘growth room’ and as many brand new | 
satellite delivercd services become available to | 
you, with the addition of a single new TV | 
channel modulator you will be able 10 add a 
new channel in just a few minutes time. By | 
building the plant with 330 or even 550 MH? : 
bandwidth, you are providing yourself with 
plenty of future growth room. 


i 
Those three frequency blocks not in use for 


TY or FM, by the way, will provide: 


a) 68-89 MHz - 3 x 7 MHz analogue 

b) 100-174 MHz - 10+ x 7 MHz analogue 

c€} 230-330 MHz - 14+ x 7 MHz analogue 
With room for 1@ standard VHF and 27 


special VHF channcts each 7 MHz wide, you 


won't be running out of space very soon! 


Locating The Equipment 
Cabic TV equipment is neither stocked, 
manufactured nor represented in New Zealand 
at this time, with one exception. A limited 
amount of CATV ‘grade’ equipment from 
| Japanese suppliers is available in the headend 
electronics area. 
“But” you point out, "/ have a catalogue from 


' a Japanese supplier (such as Maspro) and it 


lists ‘CATV Equipment’? Lets clear that one 
up. 

Japanese ‘CATV" is unique to Japan. There 
ac morc than 30,000 such systems there 
according to their Communications Ministry. 
The average ‘length’ of a Japanese cable plant is 
under $ kilometres of cable: many are Jess than 
1 kilometre. These are in truth ‘SMATV" or 
satcllite master antenna TV systems. F hey 
differ from cable pritnanly because the active 
plani clectronics they require is of ihe feeder 


| line design family, not trunk lines. This means 


thcir amplifiers arc not designed for long 
cascades (in this case even four amplifiers in a 
row, which exceeds their capabilities, would be 
considered a ‘tong cascade’) but rather for short 
runs. The peal Japanese saat system feeds 


street é another Piece: and combines off-air 
salelite signals with off-air VHE’UHF signals 
more as 2 master antenna than as a ‘community 
wide’ system. 

On the other hand, some of the Japanese 
designed headend cquipment is quite 
satisfactory, especially in the satellite area and 
for smaller systems their passive devices 
(splitters, dircctional couplers} arc adequate if 


_ expensive. 
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A recent study suggested that 75% of ail cable | 
television equipment is manufactured in the US, 
or sold by companies that headquarter there : 
(some, like everything else clectronic, is | 
assembled in Asian countries and shipped back | 
lo the US). Europe accounts for the bulk of the | 
remainder with Germany and the Scandinavian 
countries volume producers. 

liowever, even many of the German firm | 

catalogues label ‘SMATV' plant equipment as 
‘CATV’ and it would be a big mistake to plan a | 
cable plant around the wrong category ot | 
ciectronics. If in doubt, ask somebody that | 
knows. | 
| 


3 - Bolt Clanp 
installs throngh 


r {wooden} polc, 

cA grabs and suspends 
stesi messenger 
Steel Messenper 


(Cable omitted 
for clarity} 


Steel Messenger 


There arc four primary categories of materials | 
in the CATW plant; the headend is another 
masier category. They are: 

1) The cable itself, including the trunk, fecder | 
and drop versions 

2) ‘the active (amplifying) electronics i 

3) The passive {signal splitting, conditioning) 
electronics | 

4) The hardware required to install’connect : points). A short span of up to 15 metres for a 
the cable/etectronics to either utility poles, your , drop cable may be unsupported; longer runs 
own poles, or to place the cable underground, plus all runs of trunk and feeder cabic require 

In the cable area, other than some basic drop | Some type of supporting wire. This is called the 
cables (principally RG-59/U) no New Zealand : Messenger, and it is basically a steci wire of 
manufaciurer makes product here. Drop cables | sufficient strength lo support the weight of the 
require very high shielding percentages, by the | cable in question while suspended. 
way, because of the relatively high drop signal | Drop. feeder and trunk cables with the 
levels and the susceptibility of the drop to | messenger included in the configuration is 
ingress of local noise/RF sources that can enter | called ‘integrated messenger cable’ (or ‘Ligure 
an improperly shielded cable. Anything less | 8"). With integrated messenger the construction 
than 90% shielding, or alternately 60% braid | process involves unrolling the single picce’dual 
shield combincd with a 100% foil shield, is : purpose cable from the roll between two points 
inadcquate. Drop cables must also be of the | (such as two poles), lifting the cable to the 
‘foarn' (lower loss) family. Trunk, feeder and | correct height at both points of suspension, 
drop cables are available in a variety of formats: | altaching one end under strain pressure (using 

1) Plain cable, with or without {in the case of : hardware thal attaches to the pole and the stec] 
trunk and feeder) a poly jacket (the black strand portion of the cable), and then raising the 
coloured protective guard previously described), | Opposite end to the proper height and tensioning 

2) Cable with integrated messenger, trunk, | the span to the correct ‘droop’ or depth before 
feeder and even drop cables lack the ability to | attaching it as wel. it sounds lar more 
‘support themselves’ over long ‘spans’ (i.e., while í complicated than it is. and special tools and 
hung in the air between two solid suspension | 
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500 / 750 
oops pole 


-TYPICAL POLE LENE HARDWARE- 


-CABLE LISI PRICING FROM PROMINENT US SUPPLIER- 


Corducter-Copper Cad Steel —_-____ 


PRICING ! SELECTED CATV CABLES Dielectric-Foam Polyethylene = 
‘lap 


Trunk/F eeder: Shielc Alum. Tape, “jg” min. ove 
2" / 500: Shield Braided Aluminum 
t) Bare: NZ$477 per 305 metres Jacket-PVC-0.D. - 4 | | 


Messenger-Galvaniextl I= 
2) Jacketed Aerial: N7$570 per '305m' Penge se ge 


3) Integral Messenger: N7S735 per '305m' 
3/4" f 73th 
t) Bare: NZ$949 per '305m' 


2) Jacketed Aerial: NZS$1034 per ‘305m . f; 
3} Integral Messenger: NZ$2523 per ‘305nr . 
RG59/95% braid/messenger: $142 per '305m’' a> ` : 


RG6/90% braid/messenger: $159 per '305m’ 


Messenger equipped drap cabtes 


than the first cut quolation vou might obtain | hardware is to have a very long term life, to 
locailv. | simplify the installation process, and 10 keep 
‘costs down. Some of this will already be 
In the hardware area, most was originally : available in New Zealand but with the 
designed for aerial installation of telephone : undergrounding of most telephone lines, prices 
unk and distnbution cables. Picecs vary with | will be far lower overseas where this sort of 
function, are almost always cast steel galvanized | hardware is still available in huge quantilies. 
for long term protection, and are chosen for | 
their particular function. In the case of wooden © The active and passive electronics presents 
poles, holes drilled through the poles accept | the Kiwi cable TV system builder with a unigue 
properly sized bolls that firmly atach the | opportunity. Used, re-conditioned cquipment is 
hardware to the poles. Square washers, spacers | the reason. 
and clamps designed to catch and hold onto the ' For 25% (or jess} of the cosi of new 
steel strand arc the basic building blecks. For © 330°450/550 MIEZ trunk and teeder amplifiers 
concrete poles, stainicss steel straps thai wrap | you can find an almost endless supply of len or 
around the pole and tension secure the | even five year old ‘name brand’ (Jerrold, 
hardware (often called ‘three bolt clamps’ in the | Scientific Allanta. Magnavox ct al} equipment 
trade) to the pole. The object with all of the : through USA firms. We list several here in a 


“SUPPLIERS OF RE-CONDEFIONED CABLE PLANT EQUIPMENT- 
1} Main Line Equipment Inc. ; Los Angeles FAX: 001-310-715-6695 (Sy Sasmar} 
2) PTL Cable Service, Inc./ Jupiter, FI. FAX: 001-407-747-3647 (Paul T. Legris} 
3} Arena Services, Inc. ’ Jeffersonville, Pa. FAX: 001-215-630-8202 (Wayne T. Arena) 
4) Coast CATV Supply / FAX: 001 -909-272-3032 
5} dB-tronics ; Wellford, SC FAX: 001-803-439-7518 
6) € PRO Inc. / Independence, Mo. FAX: 001-816+254-5782 


Namé-brand 33¢ MHz trunk stations vary from NZ$555 10 $830; 450 MIlz tanks in $850 region, Line extenders 
vary from NZ3166 to $280. These units, typically with 6 ta 12 month WaulTanty, afe at prices from 40-60%. of new 
units. 
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opportunity. Used, reconditioned equipment is | 
the reason. 
For 30% (or less) of the cost of new 
330/450/550 MHz trunk and feeder amplifiers | 
you can find an almost endless supply of ten or ; 
even tive year old ‘name brand’ (Jerrold, 
Svientific Atlanta, Magnavox ei al) eyuipment | 
through USA firms. We list several hore in a : 
box; FAX or call for current catalogues and | 
pricing sheets. | 
As American and Canadian CATY plants ; 
have grown in bandwidth over the past decade, | 
cable system operators have been forced to 
remove Irom service lesser bandwidth | ; ae ; 
equipment and ‘trade it in' for the newer wider | gin forward direction spectrum of 54 to 330 
band equipment. Recall that virtually any unit | nice Mikel Minny o, A Cee 
manufactured after approximately 1975 has all | 7 x yis rse direction spectrum 'capability' of 
of ihe basic refinemenis of automatic level | 7777 “tI” at eee 
control, solid state reliability, welt debugged f) a maximum noise figure ar10 cB 
electronics as found in the current lines of g) power supply 1o aperat wih ene SOUNGE 
equipment. This becomes a major cost-saving ` h) RF sensing trunk amp wa modulos 
opportunity when designing and building a new | By ciling these specilications to a would be 
cable system here. | sap p ter, ne ” nett can suggest hiia 
But vou will necd to understand the individual | hie a wel goritins job, a“ gupie you 
parametcrs/specifications of the various model pnemg accordingly. There is no partens r risk 
numbers and brands to comprehend the usually | I iong tor ape) Jerrold and Scientific 
abbreviated ‘Reconditioned Equipment List | Atlanta amplifiers in the same plant as long as 
catalogues. The scilers, many of whom offer | both ees similar epepilicabons, ane you atá 
substantial warranties or guarantecs on the adequate ‘spp Core ee Tar either, 
equipment serviceability, make the assumption Plant amplifier housings (trunk or fecdcr) ae 
that would be buyers are already aware that a designed to mount permanently (lypacally rete 
specific Jerrold amplifier has certain charac- | pole so you can get to and work on a unit) and 
teristics. ‘Oul of the loop’ as we are here, | it there iS a service problem. you open the 
lacking the decades of experience which the US | housing and a eiker a ey 
and Canadian buvers already have, Jerrold part | supply board, replacing Ht in place with a = 
nunibers mecan #tlle tow. - i : board. The housings almost never require 


The best solution to this problem is to have a change-out 
clear focus on the type of amplifier’plant | Sim ilarly, plant splitters, irunk ip yea 
specifications you vill require. For example, directional couplers often employ a universal 
suppose you have determined vou want: ; housing’ (one set of mechanical specifications) 

; and the bottom plate pops oul for replacement 
of the electronics proper. It must be noted thai 
passives such as splitters and couplers have 
| frequency limitations just like the active units: 
. splitters or couplers 'good to 330 MHz’ (or 550 
| MHz) are just thal. So as the (US) plants 


AMP (right) feeds splitter (left) 


1) A 330 Milz CATV 'plant’ with trunk am- 
plifiers capable of: 
a} —36 dBm¥ output 
h) plug-in equalisers for tilt adjustments 
c) operating over a range of 22 to 60 vae 
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-DTDIRECTIONAL TAPS- 


"Isolation value’ (i.¢., -11) stamped on unit 


upgraded from 330 MHz to 550 MHz, typically 
they pulled out the passives along with the 
active equipment. 

The one piece of plant equipment vou are 
most Itkcly to buy ‘new' is the customer 
directional coupler‘directional tap. ‘he I) units 
are priced so reasonably that it makes less sense 
to save 50% on them by buying used gear. Tike 
the rest of the passives, their universal housings 
allow you to exchange the clectronics by 
replacing a bottom plate that contains the tap 
off ckectronics. Taps are available with 1.2.4.8 
and 16 outlets. The 1, 2 and 4 outlet taps fit 
into a single strand mounting housing; the 8 and 
16 outlet laps usually require a larger housing. 
As a practical matter, the pricing differential 
between a } outlet DT and a 4 outlet DT is so 
small that you will probably elect to install 2 or 
4 outlet units cven where it secms like only one 
customer can be reached from that DT. 

(When the cable plant is designed, every 
foreseeable DT is placed on the map in advance 
and when the plant is built all of the DFs are 
installect. 


-35 dB) 


ý 


Line Amp 


Why? Because the Dis have a! 


-FEEDER CABLE LOSS, EACIE DT THRU LOSS REDUCES LINE LEVEL- 


(-27 dB) 


House drop less DT, 
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measurable amount of thru-put loss or 
| attenuation which they contribute to the teeder 
‘line, It would be a nightmare to have to go out 
| and cut the feeder cable (hot with 30/60vac) to 
| install a D'F ‘housing’ for cach new subscriber as 
they sign up; and to then back track to make 
| amplifier adjustments io accommodate the new 
| thru-put loss on thal line because of the newly 
' installed DT. ‘Thus the cable plant is designed 
| and built as if every DT that might be required 
| is going to be used by a customer from day one. 
| This simplifies the actual customer hook-up 
| process since the installer will find a DT 
| properly situated to serve any home that might 
' subscribe. ) 
, Finally, power supplies (providing 30/60vac 
| to the cable electronics) will require new 
product. US and Canadian units Lypically have 
, AC inputs of 120 volts and 60 hertz; not 
| directly usable here. 
i Unusua! Amplifiers 
i Variations in the standard ‘one inputione 
| output’ feeder and trunk amplifiers exist. For 
| example, some have built-in two way splitters at 
: the output, or directional couplers; eliminating 

the nced for a separate passive device. Others 
| Perform trunk to feeder cable connections and 
: are called ‘bridgers.' 
The trunk amplifier amplifies the trunk sional, 
But when you wish lo feed into a feeder line, il 
may be design-convenicnt to start the feeder 
i ine at the output of a trunk amplifier. This 


_coukd be done with a two-way splitter or 


1-14 dB} (-F dB} 


CO pean 


75 ohn 
terminator 


Final DT termin- 
ates fine in ils 
own impedance 


Each DT 
contributes 
th-logs lu netwark 


line loss 


-TYPICAL AMPLUTER CONFIGURATIONS- 


ont 1 


‘TRUNK AMP/ 
possible AGC 


FEEDER LINE 
“or trunk amp 


" power Supply 


al) 
pack 72-30; FEEDER / (TRUNK): 
a 3-2 dR TRUNKBRIDGER: with intemal splitter ¢ DC 
A A Combines trank and tu directly drive 2 outputs 


Typical input: +7 ta 12 pea 
4Rmv¥ DC-fed feeder hne amp 


directional coupler (where one output feeds the i at 47 MHz, no equipment begins at 4445 MHz 
trunk, the second the feeder). or, if could be ; for either New Zealand or Australia) and goes 
done with a ‘bridger amplifier.’ Bridging means | upward to the design limits of the amplifiers, 
Just what it sounds like; a link between the trunk | this leaves (on purpose) a region below 50 MHz 
and the fecder(s). Because it may be convenient | for a ‘return band loop.’ High pass and low pass 
from a design stand point to place a trunk at an | filters are included in all trunk amplifiers to 
intersection where as many as four separate ' define the forward and return portions; the 
feeders will originate, there are truank’bridger region between approximately 35 and 50 MHz 
amplifiers that (a) perform the trunk | ts where the respective filters ‘cross’ and is nol 
amplification, and , (b) provide as many as four | useful for either direction, The rectum band is 
separate fecder line outputs to drive feeder lincs | typically defined as 5 to 35 MHz. 

going down four separate streets. Inside of a| At such a low frequency, cable losses are very 
trunk’bridger is a directional coupler that taps | low and whereas you might require a torward 
off a medium level amount of signal from direction (50-330 MHz) amplifier every 400 
within the trunk amplitier which in turn feeds ; metres of cable, the return band could get by 


example) four scparate, isolated outputs. 


Trunk amplifiers are often equipped with a set 

, Of shide-in connectors such that equipment can 
Feed Back/Return Loop be added to any trunk amplifier slation to pass 
Because most cable systems begin their | the 5-35 MHz. return band through the 
forward direction bandpass window between 50 ; ampliticr. Now the output becomes the input, 
and 54 MHz (some European equipment begins 


into a ‘bridger amplifier’ that has {in our | with a new amp every 2,000 metres of cable. 


the input ihe output because signals sent in this 


-RETURN BAND SPECTRUM(*)- 


* . Cable operator determines 


Analogue TV Analogue TY Analogue TV Analogue 1V 


5 Milz 12 Milz 19 Millz 26 35 MHz 
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5.25, 19.25 MHz camera signals 


demodulated at cable head end, 


‘produced’ for re-airing on cabic 


community service channel: live 


direction are travelling to, not from, the | 
headend. , 


Kiwi Cable uses this frequcney spectrum 
when covering local council meetings and other 
local events; by tying one camera to a 4-12 
MHz modulator, a sccond camera to a 19-26 
MHz modulator at the council chambers, two i 
scparale camera shois can be sent in real time | 
using return band back to the cable studio. | 
‘There a director selects a shot from the two | 
avaitable, adds captioning (names) if required, | 
and sends the now ediled programme back out 
on cable in the forward direction on a channel 
set aside for this purpose. The beauty of this is 
that the cable company is tolally self-suflicient , 
to provide live coverage of events in the | 
community; ali ii requires is access lo a trunk 
amplifier station where it can inject the return | 
band originating video and audio into the trunk 
for the return path to the cable headend. 

Trunk (and some feeder, but not alt [ceder) 
amplificrs equipped with ‘return band capability’ | 
have the necessary in-housing slots and filters in | 
place to allow usc of that housing for the return | 
band. To activate the retum band ‘option’, the | 
cable operator adds electronics at each trunk | 
‘station’ between the site of his remote pickup 
and the headenit. | 

Because of low cable losses in the 5-35 MHz 
spectrum, he may eed no active 5-35 Mz : 

| 


I 
| 
| 


amplifiers at all; the 5-12 MHz TV modulator, 
for cxample, is perfectly capable of supplying 
sufficient outpul Lo reach ail the way back to the 
headend without additional re-amplification. In 
this case ‘paich boards’ that activate or tie 
together ihc individual amplifier housing 
input'ouiput ports arc installed; a simple task of 
opening the amplifier housing and sliding a 


. pre-wired path board into the stots. If Kiwi 


Cable did require an amplitier (the calculations 
are identical to the forward path; so many 
metres of cable equals so many dB of joss al the 
operating frequency), the slot at the appropriate 
amplifier ‘station’ is filled with a small solid state 


‘ amplifier board. Powering and filtering is 


already in place from the forward direction 
trunk clectronics in the same housing. 

The 5 to 35 ME Iz spectrum is useful for many 
other purposes as well. Jn some advanced 
two-way cable systems cach cable sct-top 
converter‘tanslator is equipped with a small 
‘transmitter operating on an assigned frequency 
in the 5-35 MHz region. This allows the cable 
company to accept mstructtons or orders from 
the cable customer through its own plant; 
independent of the local telephone company. 
MOND and MOD arc handled in this way with 
some systems, When the time comes for you to 
implement this technology, you'll take the time 
to learn about it. 
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Inttialtv. it is quite foolish not 1o source trunk i then prepare yourself for intensive self-teaching 
amplifiers that have return band (5-35 MHz) | as to the knowledge required to input the raw 
capability since the additional cost is sckdom | data. The University of Pennsylvania (among 
greater than 10 percent and often as little as others) offers a four year engineering course in 
5%o. With these return band capable amplificrs ` cable TV sysiem design so it is not something 
in place, your system is reacy for some future | one dees on a piece of butcher wrapping paper 
| 
i 


two-way apphcation without an overhaul. or a brown shopping bag anymore. 
System Layout Assistance Update on Kiwi Cable Status 

Virtually all major manufacturers of original Since our December (issue 9305) report, 
equipment (i.c., plant electronics) will take vour | Broadcast Communications Limited (BCT.) has 
basic information and create a suggested plant : begun work on a Whitby arca (Wellington) 
layout/design. Jerrold, for example, maintains ; traditional cable TV system. Wellington's 
an office in Singapore from which thcir layout | irregular terrain creates many pockets where 
and engincering department does system | TY reception is difficult or impossible: there are 
planning. Typically, if you take their layout and £ more than 30 TV translator channels serving 
ultimately purchase their equipment, there is no | the city area. Whitby section has been especially 
surcharge for this service (although you can be | difficult to service and BCT. is entering the 
certain their costs for the layout are somehow | cable TV business by building a 350 MHz 
buried within the cquipment pricing). On the : bandwidth cable system to initially service 
other hand, if you are simply looking for a frec" | around 100 homes that are denied quality TV 
layout of your sysiem, vou will usually he | reception. BCL wilt use Jerrold tine amplifiers 
charged. Rates run to $100 per kilometre of; and Phasecom (an Isracli firm) lieadcnd 
layout after you provide accurate. scaled maps į equipment. Additional areas in Wellington and 
of the community with the utility routings and | elsewhere are under BCT. study. 
homes clearly marked. i In Greymouth. planned cable TV system 

Fhe headend requires similar planning since ; PacSat is still just that; not-operational other 
the skills required to create and mix multiple , than some limited testing. PacSal had hoped to 
channels of processed television, selecting the | provide TV3 via a Hokitika channel 11 
most cost effective equipment in the process, | translator installed just prior to Christmas but 
arc considerable. Again, suppliers such as : that did not work out (see Coop's Technology 
Blonder Tongue will do the layouts for you but | Digest 9401: January 1994), The Greymouth 
if you want a layout and don't buy the | installation would not serve as a ‘model’ for 
equipment, expect io be charged. A tee of $106 | mosi other Kiwi cable systems as il is ignoring 
per channel plus $500) is not unusual. ` thirty years of hard learned technology do's and 

Whai you get back after eithcr of these! don'ts by ircating every ‘block sized arca' as if it 
exercises ts a complete plan for a cable system; | were a separate mint-cable systera. They plan to 
every piece of passive and clectronics is | integrate cach block with the headend through a 
specified by brand and model number, their } unique use of 12,000 MHz microwave. So Far 
exact location and cabling connections shown | PacSat has refused to obtain a pole attachment 
for your town, your streets. Some will also | agreement with the local power utility and their 
supply a BOM (bill of materials). | cables have been tacked on fences, corner’s of 
Computer programmes to layout CATV ` buildings and laid on the ground. It is a very 

plants (and with some difficulty, headends) | sirange way indeed to build a permanent 
exist. But the software of the quality | business and its example is mosily illustrative of 
programmes costs upwards of $4,000 so you | what can happen if you ignore every textbook 
had better plan to use it more than once and | ever written in this field. 
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| TECHNICAL REPRINT 
= SERVICE 


PECTINIC AL PAPERS created over the period 1956 to present, by Tech Bulletin editor Robert 
B. Cooper, trace the development of television (lerresirial and satellite) trom the carly black and 
white ‘days’ to the modem GaAs-FFT low noise amplifiers. Reprintcopies of selected reports are 
available trom tiles. Use this torm. or copy; include your name and address for prompt service! 
ANTENNAS 

LaPORTE and other Rhoimbics, 15 papes. Fully describes use of single. nmitpie (stacked) Rhombic atenas in VHF (ur) 
range for terrestrial (horizon-angle) reception with directivity and gain vombinations unmatched by any other antenna design. 
C LaPorte RHOMBEC Construction : $19. {reprint 10/76) 

HALF-BOLICS, 25 pages. Full description of theory and duplication of broad band (bands LIILIV and ¥} bevond-horizon 
screen reflector plus feed system capable of quality reception to distances of 240km. 

D HALE-BORICS Construction ! S15 (reprint 123/78} 

SURFACE WAVE Logis: 9 pages. Oliver Swan ‘invented’ log-periedic untermas. Al the tine of his death he shared Rules ou a 
new ‘surface Wave' design of 13 dB gain yapj-log hybrids. Complete bnild-your-own details; 50-230 MII 

i4 SURFACE WAVE LOGIS Constructions $16. (reprint 3°77; 

ELINE TRANSMISSION Systems: 7 papes. A single-wire wansmisston hne with losses nnrler | di per [udm at Suu MHZ. 
Lawest possible lass of any known transmission lme; canstruction details. 

E G LINE SYSTEMS: $10. (reprint 2362) 


MEASUREMENTS/MEASUREMENT SYSTEMS 

EVER YMAN’S ECONOMY SPECTRUM ANALYZER: 12 pages. Take a varactor tuned $86 CATV cunverter. add sone 
clever circuns and demoduiale the ourput in a scope detector feeding into your low-vost scope. Result? A spectrum analyzer 
covering 40-300 MHz (+). Brilliant test eqnipment on a budget. 

C EVERYMAN'S ANALYZER/ $10. {repam 711/75} 

MARKER GENERATOR/MARK- A-CHANNEL, 25 pages. Although USA channelized, adaptable to NZ TV channels. à pair 
A Jow-cost ways fo constract your own scope-display {or FSM) chammel-marker foo alipnment und test. 

M MARKING TV CHANNELS: $15, {reprint 57874) 

FIELD STRENGTH: SIGNAL, LEVEI, METERS, How They Work; $0 papes, Comprchensive overview of how VHEAUIIF TY 
signal sirengths are translared to nearing ful ‘mimbers’, with analysis of commercial products in field. 

A FIELD STRENGTH METERS: $35. treprint Hei §2/74-156/75) 

CABLE MATCIING / ¥SWR MEASUREMENTS: $ papes, When 75 ohm cable 1s rennected to a mismatched source or load. 
signal voltage is lost. Now yon cart measure match, and with the described "matchbox" correct For mismatch. 

M CABLE MATCH? MATC HBON $5, (reprint 1175/374} 

SELF-HELP CONSTRUCTION PROJECTS 

SIMPLE TV PASS BAND FILTERS: 13 pages. An extensive review of how [singt multiple channel) bandpass titers for TY 
are designed plus a series of bench-build titers ym can create. Isolate single channels, cieanty! 

FE TV PASS BAND FILTERS: C ‘onstruction $10. (reprint 12/74-3/76) 

THE GAIN BLOCK: 14 pages. Take either of rwo broadhand chips (TRW 501; HP35600B) and with instmictions create either 
of two broadband (20-200 MITz +4 beach amps (16 to 30 dB gain) with 75 ohm input/output impertance. 
F THR GAIN BLOCK: Cunstructions $13. {reprint Kl'T-2'73) 


Total the charges here: Sc _. Make check. payable to Robert B. Cooper for the Full amount 
(GST as appheabdle and postage is included) and mail order with YOUR name and address to: 


© ROBERT B. COOPER, P.O. Box 330, MANGONUI, FAR NORTH (New Zealaitd) 
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TECH BULLETIN 
ORDER FORM: 


SUBSCRIPTION or SINGLE 
COPIES 


Select from the following: 


{_} NEW SUBSCRIPTION: Tech Bulletin 1994 (5 issues) at NZS60 within New 
Zealand, NZS$80 outside of New Zealand. 


{_} 1993 Tech Bulletin set of five, shipped all together from our library, at NZ$60 
within New aan NZ$80 outside of New Zealand. 


C] Single 19 Copies as marked at NZ$15 each (NZ; $18 elsewhere): 
__ 9301 = = 9303 9304 __ 9305 


L] Single 1994 Copies as marked at NZ$15 each (NZ; $18 elsewhere): 
= 940} 9402 9403 9404 9405 


Total Amount Enclosed (cheque to Robert B. Coaper): $ 
NAME 

COMPANY (if applicable) 

ADDRESS 


TOWN/CITY 


“{lelephone (64): (OSs: 466- 065 4 Fax: (64) 05- -406- 103). 
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